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‘The effect of Forests on the circulation of water at the 
surface of continents.* 


Tar whole of this subject is exceedingly complicated, because 
it depends largely on a number of elements liable to vary widely 
within narrow limits of time and place. It is thus difficult to 
frame any rule of general application, and for the present the 
enquiry must be limited to defined localities in the hope that a 
lnrge number of observations continued for a long series of years, 
and the progressive improvement of scientific methods, may ‘even- 
tually permit of their being combined into one harmonious 
whole. 

‘The subject, “circulation of water at the surface of the soil,” 
must be understood to include movements in the atmosphere, as 
well ag in the soil and on its surface. ‘The water in the soil may 
be more or less stagnant if the subsoil strata aro level and imper- 
meable. 

It may now be considered a fact that large forests in the 
plains do indeed act like hill ranges as regards the precipitation 
of moisture. 

Numerons experiments carried out by the Ecole Forestiére of 
Naney in the Forét de Haye, by M. Fautrat in the forest of 
Halatte, by M.de Pousin the forest of Troueais, also in Germany, 
Austria, Kussia, and even in India, show clearly that more water 
falls on forests than on the open lands adjoining. ‘The difference 
is not very reat, but may be 12 to 20 per cent, 

The additional height due to the trees seldom exceeds 130 feety 
and is often only halfas much, The effect. is nevertheless notice- 
able. Throughout the year, but especially during the moister sea- 
sons, the forests evolve ® considerable amount of humidity into the 
atmosphere, and so render valuable assistance to the surrounding 
crops. If this were visible as fog, it would be seen that (apart 


* Derived, principalty from an article by M, E, Henry in the Revue des Eaux 
tt Foréts, : 
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wind) each forest gives rise to a moist and cool layer extendings 
pas by Tallsonitie experience, as high as 4,500 feet, Resinous 
species liberate snore water than broad-leaved ones. The tree 
crowns prevent a portion of the rain from reaching the ground at 
all, This quantity, instead of being carried away by Ue strenniss 
is re-evaporated and passed on further in the atinosphere, and so 
does double duty. Sooner or later this mass of moist air meets a 
current at a different tearperature, and the result mey be that the 
same water falls a second time ag rain in a different place, Hence 
a conntry possessing a fair share of forests can pursue agrieniture 
under much more favourable conditions, and a country without 
foreste, like the Deccan, Central Asin, and parts of America, is 
in a fair way to become a desert. Consequently the creation 
of forests in the pluins is hardly less a measure of expediency 
than in the mountains, and the expediency ia greater when 
the plains have naturally a light rainfall.” Engineers, even 
of eminence, especially if interested in irrigation, will dispute 
this, but they do not know everything any more than foresters do, 
and the foresters! side is the side of safety. The question divides 
itself into two parts, plains forests and hill forests. In the former 
the benofits desired ure largely atmospheric, in the latter they 
are rather in the direction of protecting the soil itself and of 
regulating the flow. 

T.—Puaixs Forests, 


What becomes of the atmospheric precipitations ?— 

(a) part is retained and evaporated from the trees, &e., 

(4) part is evaporated on or in the soil, 

(¢) part flows away along the surface and streams, 

(4) part soaks into the soil up to saturation point, 

(¢) part is absorbed by plants for their growth and trans. 
piration, 

(f) the remainder sinks to lower levels, where it either 
forms subterranean reservoirs or percolates till it 
again comes to the surface as springs, 

Calling B the total rainfall — 
R= atbtetd+ety. 
On a level plain there is no surface flow, and the equation 
becomes— 


f= R—G@tbtdte). 

In the simplest case, that of a perfectly bare plain, a, ¢, ¢ 

become zero, and the equation is 

P= R— bed) 

Of all these factors the only one that can be measured with 
any-thing like aceuracy, is the portion a evaporated off the trees, 
Even this factor, according to the Mariabrann observations, is 
liable to very considerable errors of determination, since no two 
rain-gauges will give the same readings even under the same tree, 
Ibis neccavary to employ a large number of rain-gauges, including 
, 
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me embracing the trunks of the trees, Even employing 20 
-ganges, totalling 10 square feet of opening, the probable error 
is at least 1 per cent. of the fall. The measurements should be 
made either (1) for each individual shower, (2) for along series, 
(3) by grouping the showers according to their intensities, 

It has heen found in Europe that a broad-leaved forest prevents 
1 to 3 tenths, and a conifer forest as much as 5-tenths, of the total 
precipitation from reaching the ground at all. But these figures 
hold good only for those localities where they were obtained. 
In countries where the rainfall is heavy and continuous, the 
forest soil in any case will be about as thoroughly watered as a 
bare soil. 

All the other fractions, 8, ¢, @, ¢, f, composing the total 
fall, are still very undetermined in forests and other lands alike, 
and they vary so much with every possible local difference that 
they are hardly likely evor to be capable of satisfactory measure- 
ment. 

Reasoning from the known facts that, in spite of obstruction 
by the crowns, the forest soil is as well watered as the soil outside, 
and that the evaporation in a forest is much less as proved by the 
grenter moisture of the surface soil; it was supposed that forests 
contributed more than anything else to the maintenance of sub- 
terranean supplies (level plains are still referred to), The resulta 
‘obtained in Russin, therefore, came asa great auiprise: Soundings 
taken during the growing season (Ist June to lat September) inside 
and ontside the forest of Chipoff (Government of Woronej) showed 
that the water level below the forest was some 32 feet lower than 
outside. In the Black forest (Government of Kherson) the level 
was some 12 to 16 feet lower. Presumably these figures are extremes 
for the following reasons—(1) the measurements were taken at the 
season when transpiration is greatest, (2) they wore made in locali- 
ties where the rainfall was only 12 inches in the year, where there 
was asa probable natural conseqnence of the dryness an almost 
complete lack of natural forest, and where consequently the forest 
would have to pump all it could in order to maintain itself. An 
inerease of forest area would probably reduce the necessity for so 
much pumping by the roots. The experiment was repeated by 
M. Otoizky much farther north, under the 59th degree of latitude, 
in the Government of St. Petersburg, where the climate is cooler 
and moister and the rainfall averages 20 to 80 inches. The sub- 
terranean water is plentiful, yet again, the forest lowered the level, 
but this time only by 20 to 46 inches, In order to check tha 
Russian results, an experiment has been started by the French forest 
officers in the forest of Mondon, near Lunéville. Tt isa level forest 
of about 5,000 acres situate ona low plateau formed of alluvial 
sand, gravel and pebbles, Eleven sound-holes were bored in 1899, 
six in the forest and five outside. The water level was found to be 
lower in the forest hy 6 to 64 inches during the season of active 
egtowth. This result confirms the Russian observations, and accords 


. 
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with the known facts concerning the action of forests in drying up 
swamps and slagnant subsoil waters. 

Nevertheless it would be a great error to jump to the conch 
sion that plains forests always and in all countries luwer the level of 
subsoil waters. It has in fact been shown by Mr. Ribbentrop that. 
near Trichinopoly wells, 6 to 10 feet deep inside the forest, held 
water throughout the dry season, whilst the river beds and wells, 
15 feet deep outside, were dried up. Each locality must be studied 

x ita own conditions. In a general way it may be said that 
plains forests render service of various kinds :— 

(Q) They dry up swamps and malarious: places, as, for in- 
stance, the Landes, the Sologne, the Pontine marshes, 
and many others. 

(2) They suck up from great depths water which is others 
wise not utilisable, and cause it to again circulate in 
the atmosphere where it forms fresh rain. 

(3) They do not injure the springs, since there are none 
in level plains where man is obliged to have recourse 
to irrigation, They may lower the subsoil water level 
toa degree which is seldom serious if the rainfall is 
enough to he of any practical uee to tho crops, 

(4) They cool and moisten the air and render shawere more 
frequent during the growing season, 


IL—Movunrain Foresrs, 


A rainfall chart bears a great general resemblance to a con- 
tour or relief map, the more the hills, the more the rain. In 
reality the rainfall is more complicated. All mountain chains 
show rain maxima, and these maxima are very generally propor- 
tionate to the elevation, ‘There is more rain at 6,000 feet than at 
4,000, more at 4,000 than at 2,000, and so on, Even sinall eleva- 
tions suffice to attract an appreciable maximum. Wooded moun- 
tains are still more effective, especially in the summer months, 
Mountain forests are mostly coniferous, and conifers exercise an 
influence even more powerful than that of broad-leaved forests. A 
forest is always covered by a grent ayer of moisture which is there 
none the less, though it is not visible as mist. Whence comes all 
this vapour? 1s it due to evaporation from the Jeaves, or is it 
produced by some action of the millions of points of the pine 
needles? Science cannot tell, but the effect is certainly not due to 
transpiration alone. Transpiration is indeed less active in conifera 
than in broad-leaved species, and it would consequently be expected 
that the former would give rise to a smaller layer of invisible miat 
than the latter, but the contrary is the case. The cause must. 
therefore be songht in the soil or in some other unknown factor. 
Ona cause may he the soil, hnt another ix surely to be found in 


“the greater proportion of the rainfall that is intercepted by conifer 


crowns, Tt was shown in France that in 1876 the conifer forests 


we ‘intercepted and restored to the atmosphere over 100,000 cubic feete 
tee 


‘TRE EFFECT OF FORESTS ON THE CIRCULATION OF WATER. 8 


more water per acre than the broad-leaved forests, Other years 
have given even greater differences, and there are no means of 
making exact measurements, but there is no doubt that wooded 
mountains attract more rain than bare ones, 

In all Europe, Spain is the country that gets least rain. 
Notwithstanding the great mountain chains running up to 10,500 
feet in Grenada, Murcia, &¢,, the rainfall of July and August is 
not half wn inch. If these mountains were wooded instead of 
being absolutely bare, the south-east of Spain would not suffer sa 
much from drought, and the country would not have had to de- 
plore the disastrous floods produced in Murcia hy the Segura, 
Spain is at Inst awake to the fact, and has undertaken a series of 
reboisement works, an account of which was rend at the Interna+ 
tional Congress of Sylviculture of i900 in Paris by M. Ricardio 
Codorniz, Chief Engineer thereof. ‘There is plenty of moisture in 
the sen breezes, but nothing to condense it on to the hot moun= 
tains, In the mountains the rainfall is divisible into the same 
kinds of fractions as in the plains, with this difference, that the 
proportion of surface flow, being zero in the plain, becomes con- 
siderable on the mountain, The quantitiea a, 6, d,¢ may first, 
be examined, The quantity @ has not been directly determined, 
and the plains results cannot be quite applicable on account of the 
preponderance of sow, and the great differences of intensity and 
distribution. The evaporation from the soil surface 6 must be 
less than in the plains, because the temperature becomes lower as 
the altitude increases. For the same reason the water fixed in or 
evaporated by the plants, e, ia also less, as may be verified by the 
proportion of ashes. The growing season is shorter and the heat 
Jess great, Consequently the transpiration is leas and the quan- 
tity of organic. matter formed annually per acre is smaller. 
At Aschaffenburg (400 feet) a thousand beech leaves will cover 
about 85 square feet, while at 4,000ft., near the upper limit of the 
species, the same number of leaves will oply cover about 9 square 
feet. ‘The percentage of ashes and the total weight are also less, 
being 4:03 per cent. for beech and 3°58 per cent. for spruce, against 
9-G1and 10°19 respectively, Even the grass at high levels con- 
tains one-half less ash than in the valleys. 

On level spots in the mountains, whether forest, grass or bare; 
there is a decidedly greater amount of moisture in the soil than in 
the plains under similar circumstances. There is more rainfall 
and the snow lies longer. The umounts evaporated directly, or 
utilised by plants, are also less. It ia well known that high 
plateanx, &c., are often swampy or peaty. But Jevel spots are the 
exception, mountains consisting principally of more or less steep 
slopes where surface flow is an important factor. In fact, the sur~ 
face flow is the great characteristic of unlevel countries and con- 
stitutes the great difference between these and the plains. There 
are numerous examples continually coming to light, showing the 

« excellent effect produced by forests on the volume, the regularity, 


s 
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and the maintenance of springs. This ie perhaps the place te 
mention a certain nala in Lachiwala forest, coming down from 
Nagsidh hill. Up to 1896 this nala carried running water in 
November-December. In later years it has always been dry by 
the end of October, ‘I'he dryness is perhaps not permanent for 
the future, but it may be due to fellings that have been made 
on the slopes of Nagsidh. Nobody now denies the beneficent 
action of forests from a quadruple point of view, viz., the increase 
of rainfall, the protection of the soil from erosion, the more regu- 
Tar flow and diminution of floods, and the maintenance and steady 
flow of springs. 

How is it, possible to explain the apparent contradiction 
between this last point and the resnlt of the previously mentioned 
experiments in plains forests, where it was shown that the level of 
subsoil waters was somewhat lowered ? Is it possible that the forest 
acts in opposite ways in different localities ? Before answering this 
question certain well-known facts may he considered. Snppose a 
slope at 45,° wooded on its left half und bare or grassy on the 
right half. In winter both halves are covered with snow, more 
thickly and evenly so in the forest since there are no. avalanches 
and the wind cannot sweep up or evaporate so much, The 
spring brings a rapid thaw. On the bare slope where nothing 
hindera the access of warm air the melling will proceed quickly 
and the greater part of the resulting water will disappear at once 
by the streams, It is well knewn that in bare or grasa mountains 
the melting of the winter snows causes great and sudden flooda 
Tike the disnsters of 1856, The quantity of water soaking into 
the soil depends, among other things, on the length of time 
during which the water remains in contact with the soil, This 
time itself depends partly on the duration of the rain (or 
melting snow’, and partly on the steepness of the slope. A very 
steep slope removes the water quickly, so that there 4s litte time 
left for absorption. Hence steep slopes dry up very quickly after 
rain, more especially if they are not wooded. On the wooded half 
of the above supposed slope, the melting will be quite slow, taking 
a fortnight or a month longer, ‘Thus, even without any low 
vegetation, the surface flow will be much slower, and’ more 
prolonged, with a corresponding decrease in flooded streams, 
But the forest soil nlways possesses a covering of dead leaves and 
humus acting like a sponge, able to absorh and hold as much 
as two or three times its own weight of water which it only 
parts with drop by drop, The soit below is protected from 
evaporation and sucks it all in to the great benefit of subsoil 

ies. The effect is still further incrensed by the then dormant 
ion of vegetation, which has no need to absorb any water at 
that time. The same thing happens during the heavy suinmer 
rains, except that the trees this time appropriate a certain share 
for their own use, If there is actually any water flowing along 
the surface it is mach impeded by the network of roots, stalkes . 
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and obstacles of all kinds, so that a given flowing drop has every 
chance of finding a spot able to absorb it, or a stall crevice by. 
which it may get underground. ‘The final result isa great 
diminution ur complete stoppage of surface flow. It ia true that 
during excessive tains or melting of snows, the forest eannot always 
prevent floods, but in such cases the rise ig much lesssudden and 
severe than it might have been, and is due more to enlarged 
springs and less to erosive surfuce action. : 
ccording to M. Imheaux, State Engineer to the important 
Municipality of Nancy, the fraction representing the surface flow 
due to very heavy rains may be calewlated from the rise in the 
streams flected, He found that in the exceptional floods of 
the darance on the 27th and 28th October, 1882, the 26th, 27th 
October 1886, and the 8th, 1ith November 1886, the fraction 
at Mirbeau was °33, "39 and -42, or over a third of the total 
fall, or less violent rains the fractions were +27, °22 and °18, 
in accordance with the general Inw according to which the 
surface flow follows the intensity of the rain, At the junction 
with the Rhone, (he figures were very similar but smaller. 
For the Danube at Vienna, M. Landa found 42-1 per cent. from 
28th Joly to 14th Angnst 1897. It is clear that for a given 
rainfall the surface flow will be grenter as the soil itself becomes 
steeper and more impermeable or rocky, but the covering of the 
soil has 2 powerful influence in all cases, 

Un this point M. Imbeanx says:—“ The re-foresting and 
retufing of bare mountains at high altitudes are, and have in 
France been long known to be, among the most effectual 
methods possible for checking excessive surface flow and its 
consequent disasters. During the first half of the century the 
United States of America forgot. or disregarded all this, and de- 
stroyed their primeval forests at a wholesnle rate, They have 
now seen with their own eyes how their former steady (and regu- 
Jar sireams have become transformed into torrents, raging down 
50 loug ag it rains, and dry for the rest of the year. ‘The matter 
is proved beyond dispute.” ‘Thus wherever man has to fear foods, 
he should plint forests as his best of all protections. They will 
give him important other advantages into the bargain as already 
shown. . 

‘The figures given above refer to large basins where the slopes 
are partly bare, partly cultivated, and partly forest or grass. 
Figures relating to basing of one kind exclusively would be of value. 
Since 1860, M.M. Jeandel, Cantegril, and Bellaud have been mak- 
ing comparisons between neighbouring basins, and they find 
the tendency to floods to be diminished by one-half in the wood~ 
ed basins. ‘Their work is not perfect, but it is the best available, 
the researches of M. Belgrand being worthless on account of de~ 
fective conditions. ‘The Swiss Forest Research Station is now 
beginning experiments in this direction in two adjoining basing, 

one wooded, the other almost, without wood. Many rain-gauges 


s 


8 THE EFFECT OF FORESTS ON THE CIRCULATION OF WATER. 


will give the true rainfall, and the outflow will be measured in the 
streams with precision by means of weirs, : 

The quantity suved from flowing away on the surface can be 
estimated from ‘the aprings, but only approximately. ‘There are 
many instances of springs drying up or decreasing in quantity 
and regularity through the clearing of their basins, as also of 
springs being brought to life again by the growth of forest. There 
are lists of these in specialist publications, but a few more may 
here be cited, because they are recent, perhaps little known, and 
warranted by competent observers. M. Crahay, Inspector of Forests 
at Brussels, in 1898, quoted instances of the sources of the Sure at 
Planchimont, &e. =~ 

« Since the spruce plantation of 85 years back, the flow has 
“become more regular. One which used to be dry all the summer 
* is now never Gry, and is-now about 220 feet higher up than it 
“ yged to be. AG Bois le Frangais, in the commune of Villers 
« devant-Orval, after the clearance of an old coppice with standards, 
“two springs dried up. The place where the water came out, and 
“ the little bed it ran in, are still to be seen.” 

‘At the International Congress of Sylviculture, held at Paris in 
1900, M. Servier, a landowner at Lamure sur Azergnes (Rhone), 
made an interesting communication “On the hydrostatic pheno- 
mena following the planting of conifers.” The soil is sandy, 
It was, till recently, almost devoid of wood, a fact tending towards 
floods and torrents. Wherever a small cluinp of wood remained, 
the spot was generally marked by a spring. There is a spring on 
the western edge of one of these clumps, Every time the coppice 
ie felled the spring diminishes, and as the coppice grows, the 
spring recovers its volume, M. Bargmann quotes two springs 
in the communal forest of Storkensohn (valley of Saint Amarin, 
neat Urbés; which dried up when the forest above it was felled, 
but a new epring appeared about 500 feet Lower altitude where no 
fellings had been made, “It is easy to see that the disappearance 
‘of forest completely changes the conditions of evaporation and 
eurfuce flow, Both are increased by disforestment.” The only 

+ conclusion possible is, that the moisture lost by increased evapora~ 
tion and quicker surface flow is much greater than the gain by 
cessation of root-stetion. . 

Tt was mentioned just now that the portion saved from 
surface fow could only be roughly estimated from the springs. 
‘This is because al! the water saved does not re-appear in springs. 
Some of it goes as deep as 1,500 to 3,000 feet to form subterranean 
yeservoirs which are available for artesian wells; for instance, the 
artesian wells of Paris, the supply for which sinks in along the 
outcrop of the greensand in the basin of the Meuse, Eleewhere 
the water may sink in till it finds an outlet into some ocean. In 
ome cases, the subterranean water losing its ontlet in one hasin 
may work across to another valley altogether, and increase the 

ww. springs there, Finally, and most important, the soil itself must, 
™. . 
ee 
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be considered as a great sponge, the degree of saturation of which 
varies irregularly accotding fo the abundance and persistence of 
the rains, “If a year begins with alow level of saturation and 
subterranean waters, and ends with a higher lovel or degree of 
saturation, it is evident that the surface flow of that year must 
have been less than normal, much of the normal surface flow 
having been absorbed to the benefit of the subterranean supply. 
Hence, the relation between the actual rainfall and the surface flow 
in that year will be disturbed, being less than would have been 
the case if the year had begun with full resources, In the one 
case the relation will be less than the average, in the other 
case more, In the one case the budget begins with an overdraft 
which has to be met, in the other there has been something 
“brought over.” 

As the subterranean waters are beyond the reach of all 
measurement, it can only be judged that when the springs run full, 
the soil is full, and when the springs diminish, the subterranean 
reserves are low. So long as the springs remain normal, there is 
equilibrium, ‘The time elapsing ‘between the disappearance of 
the water underground and its re-appearance in the springs is very 
variable. Tn coarse or fissured soils the aprings begin visibly to 
increase almost as soon as the rain begins. In very compact 
roils, and when the distance of infiltration is long, the process 
Insts for years. Inthe first class of eases just mentioned there 
may he damage, On steep slopes and in soft loose soils the streams 
dig deep beds and cut away banks whose removal causes landslips, 
Good earth is continually being carried away and raw mineral 
soilexposed, Needless ‘to dilate further on this point, Here, 
again, the forest isthe natural remedy. Across all these little 
streams living weirs are constructed. “These are formed of willow 
cuttings which soon strike root and produce vigorous shoots. A 
stout fence is thus produced which rises as the river bed itself 
rises, forming a filter through which all the water indeed passes, 
but its evil impetuosity is ended. Iu torrent beds of great width 
trees are planted, such is the alder forest which is so jealously 
maintained in the bed of the Veneon, where it joins the Roman- 
che. The forest checks the violence of the flow, and compels the 
deposit of sediment which would otherwise go further down and 
raise still more the already too elevated bed of the Romanche 3 
these are the best kinds of dams, they cost little to construct and 
nothing for maintenance. The method is not always available. 
But it is not adopted nearly so often as it might be, It ia only 
through the action of forests that the rivers arrive at the sea in @ 
steady and respectable manner, having throughout their courses 
rendered the highest possible services to man, to animals and to 
plants, hy springs, by percolation, by irrigation, by furnishing 
power, by providing the means of ‘transport, &e. 


ee F. Gueanow. 
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“Roview of Forest Administration in British Indie for the 
year 1898-99, 


3 ee By B. RIBRENTROP, CLE. 
Trspector-General of Forests. 
Tins review, though necessarily somewhat belated, is always of 
interest, since besides giving a concise summary of the year’s work: 


it contains a great many useful statistics, the more important of 
which we as usual quote below. 
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Avear and Bettlemente,—The areas of all forest Inds; under 
the management of the Forest Department, are given in the follow. 
ing statement :— 
eae ES ee en 


Propor- 
FORRST ARBA IN SQUARE MILES, Hoe of 
e foreats 
rovinees. to whole 
Area itt] Rosary. | Protaet.| UNClnse aren of 
squara | Resare- | Protects)" “ea “| toran.| “ro. 
‘miles, state. cpt. 
Por cont. 
Bengal 158,148 18,730) 898 
North-Western Provin- | 106,149 4078 | 38s 
ees and Uudh. 
Panjab. 110,786 rast| 675 
Burina (Lower) $3,957 7079 | 949 
Batina (Upper) 7983 1098 
Central Provinces 195 | 2211 
‘Assom ao2i0 | 4uee 
Coorg 895 | 56-57 
Ajmer-Morwara 149 | 562 
Baluchisten 205 
Andamans... 1,952 
Total 83,485 
Borar : anton 4178 
Total Rengal Prosidency| 082,616 87,660 | 1281 
Madras yw | 141-260 39.504) 13-87 
i Hominy U9 | 1214 
Graxp Toran 122,190 | 1288 
——___ 1 __ 


‘The total area was increased during the year by 2,425 square 
miles, Under reserved forest; there was an increase of 2,794 square 
miles, which occurred chiefly in Madras, Burma and the Punjab, 
‘The reclassification of forests in the Central Provinces led to the 
disforestation of a large area for cultivation purposes, and in 
Madms considerable areas were abandoned. ‘The increase in the 
Punjab is only of a temporary nature, as it is intended to bring 
the greater part of the new area under cultivation when irrigation 
hecomes pnssible, 


Demuarcation.—The statistics of demarcation are shown as 
follows :— 


Milos, 

Length of artificial boundaries 106,264 

wy boundaries not demarcated 80,880 
ow Raturally demarcated and not 

requiring marke vee 15RRTO 

‘Total oe 147,104 


The expenditure on repairs to boundary marks was Rs.48,448 
and on new work Re.49,637. 
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Surveys.—* During 1898-99, forest survey operations were 
conducted in Madras by a double party, and_in Bombay and 
Burma by single parties of the Survey of India Department, and 
No. 18 party also completed the survey of some forest tracts in 
the Punjab. 

“The operations of the Forest Survey Branch were confined to 
the Centra] Provinces, the Punjab, Burma and Oudh, From the 
Ist April of the year under review, No. 20 pasty of the Survey of 
Tndia Department, which is employed in Burma, was transferred to 
the administrative charge of the Superintendent, Forest Surveye, 
The total outturn of forest surveys, executed on various scales 
during the year, amounts to 5,217 equare miles, of which 2,257 
square miles, on the 4 and 16 inch scales, were surveyed by the 
Forest Survey Branch for forest purposes, as well ag an additional 
area of 963 sqnare miles, on the 1-inch scale, to complete the 
standard topographical maps of the Chamba’ State, The areas 
surveyed by the Forest Survey Branch for forest purposes shows 
an increase of 520 square miles over that completed Jast year, and 
there is also a marked increase of forest areas reported as surveyed. 
by the Survey of India Department.” 

The total expenditure an account of forest surveys in India 
was Rs.4,59,647, against Rs.5,03,198 in the year 1897-98. Exelud- 
ing the 1-inch areas, which were surveyed purely for topographival 
porpose, 50,381 square miles have up to the year under review 

surveyed on various scales for forest purposes, 

Working-pians.—' Satisfactory progress was made in tha 
preparation of working-plans in the Bengal Presidency, where 
sixteen plans, dealing with 3,939 square miles, received sanction by 
Local Governments, as compared with seventeen plans for an area 
of 2,964 square miles in 1897-98. In the Central Provinces the 
progress. made was again excellent, and working-plans have now 
been sanctioned for a total area of 6,542 square miles, or 34 per 
cent, of the tolsl forest area; the plans, however, in these pro- 
vinces deal with large areas covered with a similar forest growth, 
and involve work of a less intricate nature than ja usually the case 
in most of the other provinces. 

«Jn the North-Western Provinces and Oudh, where 85 per cent. 
of the total forest: area is under working-plans, little remains to be 
done beyond the revision of existing plans as they fall due, In 
Burma three plans, dealing with 297 square miles, were sanctioned, 
and 8 good deal of preparatory work was carried out, but a vast 
amount of work remains to be done, especially in Upper Burma. 

& At the close of the year, out of a total forest area of 87,660 
square miles in the Bengal Presidency, 20,348 square tiles, or 23 
per cent. were under sanctioned working-plans. 

“ Little progress was made ip Madras during the year, bnt, 
now that the time of Forest Officers will be less occupied by | 


pn 


“we. 
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settlement: work than in the past, it is hoped that the preparation 


of working-plans will proceed more rapidly. 


That there is ant 


enormous amount of work to be done is shown by the fact of there 
being still no less than 17,884 square miles to be dealt with. 

“In Bombay working-plans have been sanctioned for only 
1,319 square miles out of a total forest area of 14,942 equare miles. 
Many other plans covering large areas are shown as completed or 
under preparation ; but it is not clear from the reporls how many 
of them are scientific working-plans and how many deal with areas 
simply divided into coupes on the ground, but for which no regular 
working-plans have been yet prepared or commenced.” 

‘The areas brought under the control of sanctioned working- 
plans up to the 30th June, 1897, in the provinces of the Bengal 


Presidency, were as follow: 


——— — 


‘Area for which] 


Propottion of 
forest aren 


Forest area | working-plane 
Provines, in square | prepared'sud | UMdor sane 
miles. /sanctionsd up| octing- 
tosueh June, | Monae 
Square miles.) Per cont. 
Benga! sts BS 15,730 4,437 ; 
North-Western Provinces and 4,078 BAG 
Oudh, 
Punjab 7.481 2,504 
Tinta (Lower) 7,679 L761 
Burma (Upper) 7.998 116 
Central Provinees 19s 652 
Ai os 20,210 633. 
Courg 285 145 
Ajmershtarewara a8 139 
Baluchistan 205 di 
Andamans * 1,992 ie 
Berar 4175 75 
Total 87,600 20,343 23 


Communications and Ruildings.—The 


total amonnt spent. was— 


Now. Repairs, Total. 
Re Bs, Bs, 
Roads... ne 68,178 89,415 147,593 
Buildings a ‘ai 164,307 95,358 2,49,716 
Total 


_ 
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Madras heads the list with Rs.88,023 ; next comes the North 
Western Provinces and Oudh, with Rs.76,239, Burma spent 
Rs.47,636, Bombay Rs.33,464, the Punjab Rs.26,275, Assam 
Rs.27,555 and the Contral Provinces Rs.13,741. 

General Protection.—The following table gives the number of 
cases of forest offences tried by the Courts, or compounded by 
Forest Officers during the yer 


Number of 


Hi Nambor of 
Proaideney. cases tiepoae] raion com | Total 
Conte pounded, 
Bengal ... a eo 3,128 12,102 
Madras ” 7 5,697 10,070 
Bombay... a = 1S 7,192 
Gnrawn Totan tie 10,610 20,861 30,971 
i 


‘These offences are classified in accordance with their character. 
as follows :— 


Injury to fire-protectad forests by fro... se 8,887 
Unanthorized felling or appropriation of wood and 
minor forest. produca : + 25,931 


Grazing withont j ermi 
ing i&_prohibited... 
Other offences... 


‘« As is usually the case, the majority of offences were those of 
unauthorized felling or theft of forest produce, 63 per cent. of 
which were compounded. ‘The total number of cases of injury to 
the forests by fire was 3,887, of which Bombay wns responsible for 
no lesa than 2,425, the Central Provinces for 578, and the Punjab 
for 279. It is to ke regretted that no improvement in the detec- 
tion of fire cases took place, 80 per cent. remaining undetected, or 
the same as in the previous year, but in Bombay out of 2,425 
such cases 2,168 or 89 per cent. remained undetected.” 

Protection from jire-—* There was an increase of 561 square 
miles in the forest area over whieh special measures of protection 
against fire were taken, the total area standing at 32,265 square 
miles at the close of the year under review. The results were 
slightly better than in the previous year, and may be considered 
satisfactory, as 91°41 per cent. of the total area was successfully 
protected, the cost being Rs.3,13,002 or Rs,194 per square mile 
protected. The details of the work done in the various provinces 
are fully shown in the following table :— 

. 
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AnKA IN sQuanE| vy | Proportion 
S| aoe] CO | POPES 
tion of ane fire- 
i protection 
Province failures!’ Per ‘eo cotal area 
At. | Pro- leteempe-| “dite | of forests 
tomptea| tected, Peg. ee lensed 
* [| Protic-| forests, 
. | inetuded). 
Percent Rs, | Per cone, 
Bengal ... we - 2,089 2,052 Liz 6: 2h 
pee esterm Provincesand | 3,981 2,956 405 207 1555 
Oud, 
Punjab E ase] sas} 510] ag 470 
Buring (Lower) aise! po} ura! ot 1408 
Burina (Upper) | 1909) 1,425 | 28-71 Pry 2502 
Centrat Proviness 5460 / gore; TIL ‘ot Deo 
Assam a Tor] 1202; 016] oy 395 
Coorg. bog} "195 | aan] 80F 2279 
Ajmer-Merwara, 139 139) ae 2 100 
Total 15690 | 14.908, 829) By 1928 
Berar W473 | 1421) 853 9} 3528 
Total Nengal Presidency 17,163 | 15,819 | 7-83 15} 20-78 
» Madras ” 5126 4.041 36 7 2616 
3 Bombay 9e76 | azz) 147] 48 ier 
Guanp Toran a | 32,265 | 29,492 B59 103) 2688 


Provi Area cloged | Area closed 

Roun: ona seal to ull ani | to browsers 
areas mals, only. 

&q. miles, | Sq. mites. | Bq miles, | 
. | 87,660 28,928 9437 

Madras, % a} 19,504 1,824 2054 « 
Bombay a wo | 14042 2,750 5,503 
‘otal a | 32230 | 94,802 17,000 


SS) 


The amount of revenue realised from gr: 


azing was—Bengal, 


Rs.6,7),205 ; Madras, 1ts.4,09,291 ; Bombay, [ts.3,08,957 : total 
‘Rs.14,94,453 or 1s,65,000 in excess of the previous year; the 


a. 
——_ 
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increase beirig in all provinces, except Bengal, the Punjab, Coorg 
find Berar. ‘The revenue foregone under grazing concessions is 
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estimated to amount to Re:13,43,377 in all provinces, 


Reproduction and Sylviculture. 
afforded under this head. The area of plantations at the close of 
the year, and the amounts expended on plantations and cultural 
operatione during the year, were as follow 


‘Bat little information is 


eS 


BARA at OUbER on Exraninent 
Province. 3 i 

Fl a] i 

= a £ = 

3 2 a £ a 

elaiz|ay2i2 

é é & 

Acres. | Acres, | Acres. Re. Re. Fa. 
Bengal i> ve] 2,872 2072 082) 7,736 | ww 
North-Western I'rovin- 
eog and Oud, arto] a. | 8419} 91d} 8175) ow 
Punjab -. ve | 696 6G, 8 | 4825] 
Burma (Lower) «| 3.536} 43.938 | 47,409 | 69,801 | 4,998 
Burma (Upper) = | 132] 1,913) 1475 | 4054] 1,190 
Central Provinces at Ww]. 
Assam ww. e) sane} 8b) 2,200 | 13,167 a 
Coorg ae v= | 22t9} Ger} aracl 1o73)  ao7 
‘Ajmer-Moewara Pa ane an is THE) owe 
Baluchistan ‘ BO] ww so] a] iat 
Andamans | os B33 “ B33 305 31 so 
Berar oe ” 655 655 1,179 co 
Madras Prosiloney ° ... | 80,978 s0,c78 | 29,587| vo26} 
Hombay 16,526 16,526 | 1,0357 | 11,499 

Guanu Toran 29113} 45,888 | 108,799 1,18,186 | 46.147 |1 64.993 


ee 


The net increase in the area of plantations was 6,045 


feres, FY 2 


te 0? 
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Ouition.—The total outturn of all forests under the control 
of the Forest Department in timber, fuel, bamboos and minor 
forest produce, is exhibited in the following table :— 


sabes Minor 
aa Timber. Fuel, lamboos. proluce, 
Rroviaees a ineluding 
oft. oft. No. gracing. 
iy wwe os G.146 756 | 16.420.656 | 15.955 808 
NW. P. and Oudh 1"! 314948 | 7.228001) 12032 085 
Punjab “ 1,931, 40 6,003,629, 813.036 


Barwa (Lower 
Hurma (Upper) 
Central Provinces 
Assn 


11454818 | 7,964 29,746.60 
17,245,435 | 4681421 | 26918,000 
1,759,760 | 12,528,452 |e 900,719. 
7FA46-701 | 6,005,431 | 21'427*31 


Coorg 409.506 | “ior'sia| ~~ 205610 | 18.610 
Ajmer-Merware | 2031 | 974 198 9,056 TaTS 
Palchista Sy Bion | 4609}. ‘10 
Andamans ,. - 267,649 1,169,564 A2 461 
Berar = oa 474,461 1442,364, O77, TAL 
Total Rong! Prosidency | 50,287,610 | 63,635,608 | 181,610,276 

Madras 2021012 | 13,119,020 | 25\932.677 

» Bombay yy B7oH,971 | 82,777,092 | 7,017,887 

Gnann Toran — ... | 66,662,606 | 109,531,717 | 164,700,810 | B1,01271 


The gross revenue realised during the 
financial year amounted to Rs.1,90,38,000, nz against an average 
revenue for the last five yenrs of Rs.1,74,50,000, the uel 
revenue was Ry.90,04,000, as against a quinquennial average of 
Rs.77,95,000, This is satisfactory and, but for the fact that 
owing chiefly to famine and plague, the revenues of Bombay, the 
Central Provinces, and Madras have seriously declined of late 
years, the gross and net revenue would have siood well above two 
and one crores of rupées respectively. E 
“The revenue and expenditure forthe year under review, and 
for the quinquennial periods since 1872-73, are given below 1 — 


eee 


- Proportion of 
Quinguennial periods, [Grose revonua,| Expendituro,| expendt:are to 
gross revenue, 


Ver cent, 
1872.78 to 1976-77 87 
1877-78 ,, 1881-82 67 
TRADER | AKLET 6L 
1587-88 |, 1891-92 Bi 
392-03 |) 1896.97 93199, 55 
1898-99 *., 1,00,38,020 53 


“The forest resourees of Upper Burma, which was added by 
conquest since the creation of the Indian Forest Departinent, is 
responsible for a gross revenue of Ks41,27,U00-and yielded a net 
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revenue of Rs.82,31,000 or 75:4 percent, This is quite excep- 
tional and only possible when the material is almost entirely ex- 
ploited at the cost of the purchaser. Apart from this the propor~ 
tion of surplus to gross revenue amounted in the Bengal Presiden- 
cy to 549 per cent.” 


“The following table compares the revenue and surplus im 
each provines 


= ef. = Pe le ed ebaeeree 


|__| aue per 
_, Proportion sqaure mile 
Revenne, Sarplus, | Deficit, | of surpins| of land 


Mosinee: 1898-99, | 1898-99! [1898-99. | "to gross funder cone 
revenue. | trol of 
Forest Ne- 
partment, 
Rs. Re. Per cent. ‘Bs, 
Imperial... 3 67.920/ fe 
+ Bengal le te] 9,72310 | 4,883,990 |. 499 Eno 
North-Western ‘Pro- 15,68,040 | 5,296,090 - 380 M461 
vinces and Owl, 
Panjab... + | 1474480 | 6,19,090 419] sey 
Burma (Lawer) oe 42,22,960 | 28,93,390. 637 8507 
Burina (Upper) a 41,27,930 | 32.31,310 Tt A046 
Central Provinces 9.451100 | 3.93°70 Bt 65 
Avan ne stonieg | 03.830} 204 46 
Chore 15507) | 74970) 433 | 837 
A jmtere.Metwarw 14420) Taso]. 
Falvchistan, 14920 = 12810 5 
Andamans... 2,20,460 | Leen | 406 
Forest Scliool 2,360 61010 i 
Forest Surveys. (tii: "200 
peril). 
‘Total 1,41.98,010 | 78,31,160 998 
Borar Zou7I0 488 
20,32,090 ol 
5,13,850 263 
) Bombay jy '22,95,150 | 4.55,800 305 
Gnanp Torar 1,90,38,520 | 99,04,680 ATS. 136 


SUE Sa 


“The estimated value of forest produce for which no credit 
has been taken, and which was given away free or at reducad rates 
to right-holders and under free-grants, amounted to s.31,63,044." 


Forest’ Administration in Native States —* Copies of their 
annual administration reports have been received from Mysore, 
His Highness the Nizam’s dominions, and Jodhpur. 


i L, Pigot, 
rt for Mysore was submitted by Mr. J. . 
who date at colanel Campbell Walker, on the retirement of tho 


addi 

fficer from the Srd Junuary, 1899, ‘There was a ne 
tee rabbis miles to the area of State forests, whieh stood 
at 1,747 square miles at the close of the year. ‘The area of} a 
perved lands wag 266 square miles, of which 35 square mi 


can 
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were nearly ready for constitution as State forests, Progress in 
forest settlement work is said to be fiampered by the want of a 
Jaw under which the State may secure Teal right to reserved 
forests, and in virtue of which adverse rights or privileges of user 
may he properly provided for and recorded, and also by the want 
of special Settlement Officers. Demarcation in Mysore appears 
to have been hitherto carried out hy antiquated methods, and Lo 
have been saddled with the cost of establishment which should be 
charged to other heads ; it is therefore satiafactory to learn that 
steps to remedy these defects are contemplated. Rupees 3447 
were spent on surveys; but it is not clear what area was surveyed, 
‘The drawing up of ‘several working-plans was in progress, but 
there is urgent need in most districts for short, simple plans of 
work, ‘The percentage of convictions obtained in prosecutions for 
breaches of the forest rules, rose from 73 in the previous year to 
81 per cent., but the punishments awarded were in some instances 
of so light a nature that they could not have had any materially 
deterrent effect, and the Government has since insisted upon the 
necessity of awerding adequate punishment in cases involving 
datnnge to sandalwood. According to the figures given in the 
Heport, 1,368 square miles were protected from fire out of 1,435 
square miles attempted, or 95 per cent., but the returns do not 
appear to have been reliable, The Conservator advocates con- 
centration of fire-protection in smaller areas, and it is evident 
from his remarks that much has to be done to render fire 
conservancy in Mysore real and effective, Although plague inter- 
fore) with xoma branches of forest operations, it did not affect 
the sales of sandalwood, and the financial results were rather 
better than those of the previous year, The revenue was 
‘Ks.11,82,146, the expenditure Re4,81,488 and the surplus 
Rs.7,00,558, as compared with Rs.6,66,348 in 1897-98, ‘The total 
quantity of sandalwood sold was 2,074 tons, which fetched an 
average rate of {ts.381 per ton, as against 1,572 tons and Rs.386 in 
the previous year, 

“The report of forest administration in the dominions of 
Tis Highness the Nizam of Iyderabad is for the year ending 6th 
October, 1898. At the close of the year the area of reserved 
forests was 4,035 square miles, of which 160 square miles were 
added daring the year. Many of the most valuable forests are 
still in the open tracts, in which only certain species of the-more 
valuable trees are under the control of the Forest Department ; bub 
the protection afforded to these open forests is said to be quite 
inadequate, and it is therefore satisfactory to learn that proposals 
fo reserva an additional aren af rome 5,000 sqnare miles are under 
consideration, Seventy-nine miles of boundaries were demarcated 
during the year, but much remains to be done in this direction, 
and the work is hindered by many boundary disputes. Owing to 
the rgserved forests being surrounded by private estates, from which 

» timber is often sold at nominal rates, the difficulty of working 


- 
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the Government forests is very great, and this difficulty is still 
farther aggravated by the want of export roads, A liberal policy 
in providing funds for the construction of roads, without which it 
is impossible to properly work the forests, und also for providing 
suitable quarters for the Forest establishment, is highly desirable, 
and such outlay would undoubtedly prove as remunerative in 
Tyderabad as it has elsewhere in India. The Conservator, Mr. 
Biscoe, in his report, brings prominently to notice the manner in 
which the forests are deteriorating, owing to illicit felling, and the 
impossibility of proper supervision owing to the utterly inadequate 
strength of the Prolective establishment, Certain powers to fine 
for oflences committed in reserved forests have heen granted to 
Vorest officials, and the results are said to be satisfactory. ‘There 
was a large inerease in the number of cases shown as compounded, 
which rose to 4,340, but it would appear that the cases in which 
fines were inflicted are included in this number, The Conservator’s 
contention that it is of little use sending cases to the Courts seems 
tg be horne out by the fact, that convictions were obtained in only 7 
ont of 23 cases disposed of by the Courts. Inthe absence of any law 
or rules on the subject, the difficulty of protecting the forests from 
fire is very great anil cannot be attempted on a large scale ; but it 
is satisfactory tonote that there is some improvement in preventing 
or extinguishing fires before they have done much harm. One 
hundred and fifty-one square miles were successfully protected 
from fire against 16 square miles in the previous year, There was 
a great improvement in the financial results compared with pre- 
vious years; the revenue realised was Rs.2,96,551, the highest on 
record, and the expenditure Rs.1,26,817, thus leaving a surplus 
of Ry.1,69,734, : 

“Tn Jodhpur the total area under the managemen of the 
Forest Dapartment was 343. square imiles, of which 8 aquare miles 
were fuel and fodder reserves: The famine caused a great in- 
crease in the number of cases of breaches of the Forest rules ; 538 
cases were compounded, as compared with 263 in the pre- 
vious yenr, but the average amount realised per person fell from 
Re,1-4-3 to Re.l-14-#, The resulis of cases prosecuted in the 
Courts were unsatisfuctory, convictions being obiained in only 4 
out of 27 cases decides. Fire-protection was rendered comparative- 
ly easy, ‘ay owing to the scarcity of fodder the forests were swept 
clean of grass and fullen leaves before the fire season began. Only 
4 abres of forest were burnt out of 215,000 acres placed under 
protection. The financial results showed some improvement over 
those of the two prévious years, but were still adversely affected 
by the continued drought, The revenue realised was Rs.28,643, 
and the expenditure ls.20,925, leaving a surplus of Rs,7,718. 
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V.-SHIKAR AND TRAVEL- 


Curious Behaviour of a Flight of Wagtails. 


T srxp you an extract from a letter received by me the other 
day from a planter friend at Balut, Mysore, which I think will be 
of interest to some of your readers. 

The wagtail, which isa migratory bird, as every body knows, 
comes down south with, or just before, snipe, and a flight of 
them must have been passing over Balur when the rain stopped 
them, 

“A very funny thing occurred here the other night. I was 
reading in the sitting-room at about 9p... and it was raining 
heavily outside, when a water wagtail flew into the room, and after 
a little while I found there were four of them. I did not take 
much notice of them until one flew on to the lamp and put it out, 
and then [ thought it was high time to go to bed. So L went into 
my bed-room, and to my surprise found it was full of these birds. 
‘They had come in evidently to take shelter from the rain. They 
seemed quite tame, and several of them sat on my shoulder and on 
my hands. However, 1 did not want them flying about my room 
all night, so E caught them one by one and set them free in the 
drawing-room. Inthe morning two were found dead, evidently 
Killed by the dogs, but the rest had all gone!” 


OoracaMonD t Vv 
12th October, 1901. } Sua 


VL-EXTRACTS, NOTES AND QUERIES. 


The Birch (Betula Bhojpattea) Forests of Kashmir and theis 
‘Treatment. 


Su.ver birch grows more or less scattered on all the higher 
ranges of hills, but the only part of the country where it exists in 
large quantities, and from where fortunately it can be extracted, is 
What is known as the Gurais district, “This area lies on the 
northern side of the Kashmir Valley watershed, in the Kishen- 
ganga valley, and the main road from Srinagar to Gilgit passes 
through the village of “ Gurais” itself. 

Practically only those hills, on the left bank of the Kishen- 
gangs river and having a northem aspect, bear forests. These 

ills ara well covered with a more or less pure silver fir (Picea 
Morinda) forest, the principal admixture being compored of blue 
pine (J’inus excels), sprace (Abies Smithiana), silver birch and 
other deciduous-broad leaf species. The birch grows pure above 
the silver fir at an elevation of about 12,(100 feet above sea-level, 
. 


wet 
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and extends, intermixed with it and other species, right down to 
the Kishenganga river, whose level above the sea at this place is 
about 6,000 feet. 

These forests are prnctically the only source from whence the 
useful  Bhojpattra” is exported to Srinagar. The bark is useful 
in manifold ways, but chiefly for the roofing of houses. The vil- 
lagers still utilise it as writing-paper. A few of the other uses it 
is put to are for wrapping up parcels, sweets, &e., and for lining the 
baskets in which apples and other fruits are exported. Every vil- 
lager keeps his snuff wrapped up in a piece to keep it dry, and it is 
used for binding up fesh graftings of frnit trees, &e. 

The value of this commosity has gone up considerably in 
late years, and the price now obtained in Srinagar is roughly 
four rupees per maund, thus showing that the supply does 
not mect the demand. At present a lease is sold for collecting 
certain fees on birch bark exported into the Kashmir Valley 
and as Gurais has only recently come directly under the 
Forest departmental control, the method of removal from 
the trees has been anything but satisfactory. The old method 
employed .was by villagers collecting the bark in their spare 
time ‘and being paid for it hy the lessea, delivered at Gurais or 
along the main road, So in reality the ‘lessee, instead of only 
levying fees, owned the bark himself and disposed of it as it suited 
him best. 

Up to date enormous damage has been done by nomadic 
Gujars, who lop and elean fell birch trees for fodder indiserim= 
inately, and in many places have cut whole forests flush with 
the ground. Now, however, as a Forest establishment has been 
placed in Gurais district, this damage will, it is to be hoped, cease. 
Not only should this damage be taken into consideration as 
reproduction is also well nigh impossible where heavy grazing 
exists, 

The method employed in the actual stripping off of the bark 
is as follows :— 

A deep cut (usually extending into the sap wood) is made 
vertically down a clean piece of bole with a sharp knife-like 
instrument and the hark is then peeted off altogether by the hand, 
heing levered up with the cutting instrument, The operation 
is very much the sume as that employed when girdling pine trees, 
except that the upper and lower horizontal euts round the bole are 
not made, The collector goes from tree to tree until enough has 
been gathered to make # lond, He then binds it together with 
twigs and carries it to Gurais, or the nearest village on the main 
roud, where it is bought by the lessee according to weight. 

It stands to reason that injudicions barking damages, and in 
innny cases kills, trees. The paper bark is doubtless a provision of 
nature to protect the trees from eald and damp. ‘This covering is 
thrown off by an under-red bark full of sap, and apparently one 

. 
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layer is produced per annum, Under the present method of strip- 
Ping off the paper bark that is underneath exposed ta the air. If: 
only a short length is so treated, it dries up, becomes black ‘and. 
falls of its own accord, or is pushed off in flakes by a succeeding: 
layer of red bark, which agaia performs the operation of giving off. 
paper bark, If, however, long lengths are removed in several 
places, the tree dies from being practically girdled, It is obvions 
that even by stripping off the paper bark in short Jengths and 
exposing the moist under-bark, the continuity of growth is broken,: 
as a fresh lower bark must grow before a new supply of outer- 
bark can be obtained. This method is therefore objectionable 
for the snpply of birch bark, as the’ period of time between a first. 
and secoud collection from the same tree is greatly increased. 

Lopping of branches is naturally deleterious to the quality 
and supply of saleable bark as knots and excrescences are formed, 
and so clvan strips of « good length cannot be obtained, i 

‘The size of tree most suited for the supply runs from 8 inches 
to 18 inches in diameter. In larger trees the paper bark or the 
bole becomes coarse and lignified, and go is useless as an article of 
commerce, although a certain amount may be obtained from the 
main branches. : 

From the above the following rules would appear to be neces 
sary to work birch forests successfully :— : 

{1) No lopping to be allowed. nate 

(2) Grozing must at least be regulated to ensure reproduction. 

(3) That the vertical cut made when collecting the bark must 

not pierce the under-bark. 
(4) That at least two bands of paper bark must be left. or the 
bole when collecting. é 

If these rules are carried out, the supply of bark should be 
doubled or trebled. ; 

1 should be extremely thankful for any advice on the working 
of birch forests from anybody who can give it. 

Kasair : E. Rapewivee, 
November Mth, x01. } Divisional Forest Officer. 


Tho Forests of New South Wales. * 
J. H. Maven, 


Government Botanist and Director of the Botanic Gardens, Sydney, 


Inrropuctory, 

My subject to-night is “The Forests of New South Wales,” 
not ‘The Forestry question in New South Wales,” a very different 
matter. 

T propose to deal with facts, not opinions, and will endeavour 
to give some iden of the resources of New South Wales from the 


© Bxtract from a locture delivered by invitation before the Hoya] Sveiety 
gf Now Soucl Wales, 22nd May, 1201. 
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point of view of the forester. I claim an intimate knowledge of 
our trees, for I have for many years been engaged in their botani- 
cal investigation. The diagnosis of timbers bas always ha a 
Peculiar fascination for me. I have travelled much in our foresta, 
‘and am now engaged in systematically Uravelling through them, 
I believe that the more these forests are known, the more they will 
be valued, and critical knowledge of them will be the best antidote 
to the hysterical over-valuation of them on the part of those who 
take but ® passing interest in them, and to the pessimist, who 
professes to believe that they are practically cut out and unworthy 
of the serious attention of our legislators. At the same time I 
should be lacking in my duty if I did not earnestly point out that 
gome of our commercial timbers are getting scarcer and scarcer 
in comparatively avccssible localities; we have overwhelming 
testimony of this, Much of our material prosperity depends on 
the state of our timber industry, and I woutd also lay emphasis 
on the fact that a flourishing state of the timber market means 
the employment of large numbers of men in healthy occupations 
in onr forests, which are distributed over a large area, and their 
withdrawal from the congested populations of Sydney and 
Newcastle, 
. Bavsu anp Oren Forest. 

‘The timbers of New South Wales are found, for the most 
part, in either brushes or open forests. The brush corresponds to 
what in Indi called jungle, and consists of well-wetered rich- 
soil areas, chiefly in the coast belt and coast tablelands, which 
not only support rich arboreal vegetation, but also creepers and 
climbers of various kinds, and shrubby undergrowth. The tree 
vegetation is of the most varied character, but rarely includes 
Euealypts. In open forests, on the other hand, Eucalypts form the 
prevailing vegetation, and, in the const districts, frequently attain 
‘a great size. As compared with brush forests, the soil ia less rich 
and moi! Of the open forest timbers we possess a fair know- 
ledge 3 is mainly in regard to brush timbers that our knowledge 
is defective. This results from a variety of causes. In brushes 
the variety of trees is very great, and they are less gregarious (as 
regards individuals of the eame species) than those of the open 
forest. There is great deal of uniformity in the barks of brush 
trees, a nearly smooth bark being of common occurrence, while 
the trees are so close together, that their leafy tops intertwine, and 
it is impossible, in many cases, to get a fair idea of the shape 
and general appearance of a particular tree. Only those who 
have visited our dense northern brush forests can form an idea of 
the difficulty of distinguishing more than a few kinds of trees, 
Their massive trunks, wonderfully vertical, remind one of cath 
drat columns; eraning the neck for an upward view in the dim 
forest is inconvenient and even painful, and results in only general 
impressions, while if a gun be fired with the view of bringing 
down a twig for purposes of identification, the probability is that 
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it cannot be stated, with certainty, from what particular tree the 
specimen has fallen, Tf one cuts through a tree,’ it very often 
happens that other trees prevent its falling down, and thus its 
Jealy top is not available for examination. 

> Our Parwcrrat, Timpers. 


Tronburk.—We have four ironbarks :~ 
(1) The white or grey ironbark 5 
(2) The narrow-leaved ironbark ; 
(3) The broad-leaved ironbark ; and 
(3) The red ironbark, or mugga, 

(No. 1) Eucalyptus paniculata, Sm., is confined to the const 
districts, and is paler than the others, although it varies in colour 
to a pinkish and even pale red colour, so that in the south it is 
sometimes known as “red ironbark”; this is the hardest, tough- 
est, aud most esteemed of our ironbarks, 

(No. 2) Eucalyptus crebra, F. v. M., is very widely diffiased. 
It is the principal ironbark in that enormons stretch of country 
between Dubbo and Pilliga, &e., and also forms a part of the 
jronark country east of Dubbo, But in greater or less abun- 
dance is it found over the whole of the north-eastern fourth of 
the State. It is red in colour, is known in the trade as “red 
jronbark,” and is a valuable timber. It isa narrow-leaved, droop- 
ing species, the most graceful of the group. 

(No. 3) Eucalyptus siderophloia, Benth.—This is largely 
developed in the Clarence iver Ironbark district, but it 
extends along the coast and for a considerable distance south 
of Port Jackson, Like the preceding one, it also is well 
developed in the interior, though not to so great an extent. 
Tt crosses the dividing range, and is abundant north of Dubbo, 
jnd is more or less diffused in the crebra country between the 
interior and the coast, but it is much less plentiful in most 
districts than crebra, It is always known as red ironbark, and 
jsa valuable timber, though occasionally it is too free to be 
classed as best ironbark, 

(No, 4) Eucalyptus sideroxylon, A. Cunn—This is par 
excellence the ironbark of the interior ; at the same time there are 
few districts of the State, even in the coastal belt, in which it 
is not found sparingly. It penetrates furthest into the interior of 
the ironbarks, being found at least as far west as Nymagee and 
Mount Hope, is well diffused in the south-western portion of the 
State, where it is the only ironbark tree, and is the only 
jronbark that extends into Victoria, In the northern half of the 
Stale it is also found, but, asa rule, not forming dense forests. 
Tt is a less compact tree than the others, yields timber of a deep- 
yed colour and, although the least valuable of our ironbarks, is 
valuable timber, often the best in the districts in which it 


grows. 
. 


30 ‘THE FORRSTS OF NEW SOUTH WALES, 


Bow,—The term “ box” is applied in Australia to trees with 
tough interlocked timber, and with a tough fibrous bark not so 
fibrous as striugy bark. When properly applied and unace 
companied by depreciatory prefixes as “bastard,” * swamp,” &e., 
it refers to durable timbers, including some of the very ost in 
the State. They are as follows :— 

(1) White or grey box (Eucalyptus hemiphloia, F. v. M.) 

(2) Fuzay box (Eucalyptus conics, D. & M). 

(3) Narrow-leaved box (Fucalyptns Babviana, F. v. M.). 

(4) Black or flooded hox (Eucalyptue largeflorens, F. v. 
M.) 

(5) Red hox or slaty gum :Eucalypiua polyanthema, 
Schau.). 

(6, Yellow box (Eucalyptus melliodora, A, Cunn), 

(7) South Coast red box, the Bairnsdale box of Victoria 
(Eucalyptus Bosistouna, F. v. M.\ 

Such are the tentative names of our principal boxes, Those 
given to Nos. 1, 5, 6, and 7 are pretty uniformly in use, but the 
term ‘box alone is usually given to Nos. 2, 3 and 4, and 
perhaps later on I may suggest better names than those I’ have 
indicated, though I am afraid it is of very little use, since people 
in different, districts tenaciously hold to their own vernacular 
names, whether based on misapprehension or not, the scientific 
ones being alone, as a rule, of precise application, Boxes are found 
practically all over the State, in neurly all the districts in which 
timber trees are found. The zone marked “Cypress pine and 
box” contains abundance of al] the boxes except No. 7, but the 
localities overlap each other, several species sometimes occurring 
in the same district. 

(No. 1) BE. hemiphloia, F. v. M.—This attains its greatest 
development in the coastul districts, but in its glacous or whity, 
large-fruited form ( variety albena }, it spreads over the greater 
part of the State. It is a pale timber, and is our commonest and 
best known box. 

(No. 2; B. conica, Deane and Maiden.—This is a tree whose 
existence as a distinct species has only been recently recognised, 
It is largely developed in the cypress pine and box zone, usually 
occurring in low-lying country. A form, with nsually (but not 
always) broader leaves, is found in the coast districts and in Vie+ 
torin, andis known as ‘Zignum vite, and by various other names, 
but there is absolutely no constant difference between this and 
the western form, and the localities are now connected. The tim- 
ber is pale brown, and the bark js rather woolly or fuzzy. 

(No. 8: BE. Bekriana, F. v. M.--Originally deseribed from 
Western Victoria and South Australia as a large-leaved shrub; 
it will surprise a good many people to find that in this 
State (in which the tree attains its greatest development) it is 
commonly a fairly large tree, and with rather narrow leaves. It 
is sometimes known as “narrow-leaved box,” in comparison | 
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with E. hemiphloia, but { cannot find any name, other thant box, 
in consistent use for it over a large area, It is abundantly 
developed in the cypress pine and box zone, and recently I have 
traced it eastwards as far as the Barrington Tops in the Gloncester 
district, where it is known as “Mountain box.” It has a 
pale timber, and may be substituted for.ordinary grey box with 
satisfaction to the user. 


(No. 4) E, largeflorens, FP. v. M.—Perhaps this might be referred 
to as black or flooded hox” for the present. It is one of several 
trees known as “Coolabah.” It also bears the further aboriginal 
name of “ Goborro,” and has varions other designations, It, hows 
ever, will be readily recognized as n drooping box found on many of 
the river flats and swampy country west of the dividing range; it 
also has ared timber which sharply distinguishes it from all the 
other boxes referred to, except the red box. It is a durable timber, 
but it is often piped, and is only used in the immediate localities 
in which it grows, 


(No. 5) F. polyarithema, F.v.M.—This tree is largely developed 
in the Wellington, Mudgee, and Gulgong districts, in the ironbark 
country, which really is box country also; it extends, though less 
abundantly, west and south from this. Thus it goes sonth into the 
eypresa pine and box country to Grenfell, &e,, and thence south- 
east into the southern mountain ranges. ‘Its wood is of a deep-red 
colour, hence the name “ red box,” and it is one of the most dur- 
able timbers we have. At first sight it would not be taken for a 
hox, having not the fibrous bark of the other boxes, but more close- 
ly resembling the forest red gum (Bucalyptus tereticorsis, Sm.) 
in general appearance. It has usually more or less sealy bark 
about the butt, and this scaly bark often extends higher up the 
timber, and is sometimes more or less ribbony. Sometimes the 
bark (at certain seasons) is nearly emooth and glaucous, giving the 
tree a white or slaty appearance, and hence the name “slaty 
gum.” But there is no difference hetween a red box and a slaty 
gum, ‘The species exhibits very little variation, aitd in some dis- 
tricts the terms slaty gum and ved box are indifferently used, by 
the some persons, to the eame individual tree. 


(No. 6) E. meltiodora, A, Cunn.—This is a well-known tree 
occurring in the mountain ranges and tublelands north and south, 
and extensively distributed in the drier parts of the State, Asa 
rule, it does not form large forests, but it extends, more or less 
sparsely, over vast areas. It is @ beautiful tree, often with 
pendulous foliage, and in the bush is at once recognised by an 
axe-cut which reveals the inner bark as yellow as the proverbial 
guinea, hence the name “ yellow box” or “yellow jacket,” It is 
not one of the largest of our trees, hut iscommonly used and much 
esteemed for strength and durability. It belongs to the pale- 
goloured section of the boxes. 


~ 
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(No. 7) F. Bosistoana, F.v.M.—This occirrs on the south coast 
and into Gippsland. Northerly it is found ut least ns far as 
the vicinity of Sydney. It has much the appearance of the grey 
box (2, hemiphloia) and grows in much the same situations, 
but itis somewhat redder in the timber, and hence, by way of dis 
tinction, it is locally known as “red box.” But it must not be 
confused with the intensely red “red box” known botanieally as 
E. polyaathemm. Tt is a strong and valuable timber and forms an 
efficient substitute for grey box. 

Stringy burks,—Included in this name are a_number of trees 
which possess the common characters of (a) very fibrous bark, bark 
which clothes the entire stem with a thick fibrous coating of fibres 
longitudinally arranged, so that the bark can be removed in long 
pieces ; (b) fissility of timber. ‘They are incladed in the following 
species :— 

(1) Eucalyptus eugenoidee, Sied. 

(2) Eucalyptus capitetlata, Sm. 

(3) Eucalyptus macrorrhyncha, Fv. M. 

(4) Ruealyptus Muclleriana, Howitt, “yellow atringy bark.” 

As regards the first three stringybarks, the colour of the tim- 
her varies a good deal. F. eugenotdes is called white stringy- 
bak” in some districts and red in another, and the other two 
have changing vernacular names, are usually known simply as 
“stringybark.” They are found in tho coast districts and coast 
ranges and tablelands, E, macrorrhyncha extends further into 
the western and south-western interior than do the other species, 
The “yellow stringybark” is closely allied to *blackbutt,” and 
occurs in the coastal districts and dividing range and spure from 
the south to north of the State. The stringybarks are useful 
timbers, the yellow stringybark being the most valuable, bnt, 
taken asa whole, are inferior to the groups of ironbarks and boxes. 
Most of the ironbarks are, as we have seen, red in colour, and most 
of the boxes are pale. The stringyharks vary in colour, but are 
mostly pale, The three groups comprise a large number of our 
timbers. 

‘Yo include the remainder of our Eucalyptus hardwoods of 
first importance, we may group them into pale hardwoods and red. 
hardwonds, Australian pale hardwoods are looked askance at in 
some markets, because there has heen substituted for some of 
them some valueless timbers of a pale colour ; nevertheless the 


. group includes some of our most valuable woods. 


‘Pale Haridwoors,—I may enumerate here - 
(a) Black butt (Exculyptus pilularis, Sm.). 
(6) White mahogany «Zucalyptus acmenioides, Schau.). 
(c} Tallowwood (Eucalyptus microcor ys, F. v. Mui. 
(d) Spotted gum (Eucalypius maculata, Hook. £)—all 
coastal timbers, 
Blackbutt, is so-called because of the dark bark on the butt, 
and is found in both the south and north districts. It is one of 
. 
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the most generally useful of our timbers, and is valned for its 
durability. Blackbutt is in some respects intermediate in character 
between hox and stringybark, It mostreadily re-afforests naturally 
of all our hardwoods, which is an important’ factor in tending to 
secure the permanence of our blackbutt forests. Blackbutt prefers 
good soil, 

White mahogany may be found on moxt sterile country—on 
ary hillsides and on mountain ranges. ‘The timber is useful, 
though the least: valuable of the group of four now under discus 
sion. The trees and the timber resemble stringybark a good deal. 
White mahogany is only found north of Port Jackson, 

‘Tallowwood, so-called hecause of its greay nature,is only found 
in our rich north coast, forests, and is oneof the handsomest of our 
native trees, many of the specimens being fib subjects for the 
artist's pencil, It-also forms one of the largest trees of New South 
Wales, though these giants of the forest, which have been growing 
through the ages, are only of practical forestyy interest to the 
timber-getter, who first converts them into timber, for they cannot 
be replaced except atter the lapse of ages. A good many people 
look upon tallowwood as the most valauble of our hardwoods ; to 
discuss whether it is better than ironbark, is to diseuss such a 
proposition as to whether apples are better than pears, 

Spotted gum is a very valuable timber, Tt occurs in the 
north and soth coast forests, usually on poor soil, and is readily 
known by its smooth blotched bark.” The sapwood of this tree, 
which is often thiek, is the most perishable of those of any of our 
hardwoods, and has helped to give the timber a bad name with, 
some people; but free of sap and heart (as timbers should be), 
spotted gnm possesses many merits, It is very durable, one of the 
most durable of our timbers, while its toughness makes it a special 
favourite of the wheelwright and carriage-builder. 2 


Red Havdwoode,—Timbers of this colour are usnally very 
durable, hence people who have heen victimised hy receiving bad 
pale hatdwoods frequently specify only red hardwoods, But even 
amongst red hardwoods we may have inferior timbers, some of the 
white gums, for example, Having red wood, Our red hardwoods 
inelude— 

(1) Red mahogany (E. resinifera, 8m.). 

(2) Grey gum, which includes two species (F. punctate, 
DC, and £, propingua, Deane and Maiden). 

(3) Murray red gum (#, rostrai, Schlecht), 

(4). Forest red gum (H. lereticornis, Sm.). 

(3) Sydney blue gum (F, acligna, Sm.). 

(6) Woollybutt (I. longifolia, Link and Otto). 

The whole of these belong to the coastal belt, with the excep- 
tion of the Murray red gum, whose principal habitat has alreaily 
been indicated; it also is found near watecourses in the greater 
part of the western half of the State, 
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Red mahogany is chiefly found in the north Const districts, 
though it is sparingly found for many miles south of Sydney, It 
is of a rich-red colour, and is one of the most durable of our tim- 
bers, Jt bas a fibrous bark, and is a handsome tree, 

Grey gums have bark of a dull grey colour, and somewhat 
plotched. ‘The bark isa little roughish, in contradistinction to 
the smooth and even shiny appearance of that of some of our gums, 
Grey gum is one of the most valuable timhers of New South 
Wales, and is one of the principal timbers to he relied upon as an 
ironbark substitute, and thus to arrest the depletion of our iron- 
bark forests. The best description of it as a timber lies in the fuet 
that it is difficult to tell it from red ironbark oa appearance only + 
an expert usnally discriminates between the two hy noting the 
tensile strength of n fibre. It is a remarkably durable timber, and 
the only cases in which it should not be substitnted for ironbark 
are where the tensile strength of best ironbark is required, It ia 
largely used and esteemed in New South Wales, and can be recom- 
mended with the utmost safety to the foreign buyer. 

Murray red gum ia well and favourably known, partly because 
it is the most. gregarious of New Sonth Wales trees. As with the 
Western Anstralian jarrah, so with Murray red gum, there is no 
difficulty in supplying a practically unlimited demand of a timber of 
one uniform wuality. We have other trees yielding timber of qua- 
lity equal and even superior to these two, but because they are 
more scattered in distribution, there is always some liability to ad- 
mixture with other timbers, 

‘The forest red gum is botanically closely related to the Murray 
red gum ; in fact, in their extreme forma the species run into each 
other; but,as a general rule, while the Murray rei gum frequents 
river banks and flats, the forest red gum generally (bul by ao 
means always! prefers dry, open forests, Ita durahility is superior 
to that of Murray red gum, many expertsalways selecting it in 
preference to the latter when hoth are availahle. ‘This preference 
of forest red gum is arother instance of the general truth of the 
observation that the best timbers grow in dry or, at lenst, well- 
drained localities. 

‘The Sydney blue gum may be so called to distingnish it from 
the pale-coloured blue gum (£. globulus, Labill.) of Tasmania 
and Victoria, It, however, occurs in both north and sonth Coast 
forests, preferably on rich damp land or flats. In this respect it 
is similar to Murray red gum, It forma magnificent. straight 
trunks, is extensively used, being one of the hest of our timbers 
where durability is required. It is much sought after for felloes 
of wheels. 

Woollybntt, found in the sonth Const forests, is the least 
known of the yroup. Yet, althongh not of the first-class on ac- 
count of deficient tensile strength, it is undoubtedly a durable and. 
generally ucefnl timber, A good many people use it without 
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knowing what it is, but it can stand on its merits, I think. Its 
bark is sub-fibrons, and its timber is not unlike red ironbark. 


I have omitted a few of our Eucalyptus hardwoods that I 
might have inelnded, but time does not permit of the inclusion of 
a complete list. 

Turpentine and Brush Bow.—Turpentine and brush box are 
useful hardwoods, and both occur in the coastal forests, the former 
from the Shoathaven to the ‘weed, and the latter in the northern 
forests froin Port Stephens northwards, usually in brushes, butoften 
in open forests. Turpentine is botanically known as Syncarpia 
lauvifolia, Ten.; and brush box is Zristania conferta, R. Bre 
Though not Eucalypts, they are closely reluted thereto. ‘Turpentine 
isso called becanse of the peculiar oleo-reain it cxudess it forma 
magnificent straight trees in deep gullies, and is, perhaps, the most 
generally useful of our timbers resistant to marine borers, hence its 
very extensive use for piles in harbour works. Italso has the great 
merit of being almost uninflammable, and henee is sometimes used 
for beams in buildings. Brush box is a durable timber, obnoxious 
to white-ants; it has other merits, and in spite of its tendency to 
warp, it should be more largely employed than it isat present. It 
is one of the most beautiful of our trees, and is often seen in 
gardens and boulevards under the name of “ Lophostemon.” 


Cedar, Berch and Hoop Pine.—These valuable timbers T must 
dismiss in a few words. They are chiefly found in the nrea marked 
blue on the map, as already indicated, though cedar is found in 
patches in mountain fastnesses in a latitude as far south as Sydney. 
Red cedar (Cedrela australis, F. v. M.) is one of our few deciduons 
trees, and is a denizen of rich brush forests, ‘The timber takes the 
sate place here that the West Indian mahogany does in Europe 3 
our cedar being, kowever, much lighter in weight. Closely allied 
to it and substituted for it to some extent, are Rosewood (Dysorylon 
Fraserianwm, Benth.) and red bean (D. Muellevi, Benth.), valuable 
timbers, tlongh less esteemed than red cedar. White beech (Gme- 
lina Leichhardtii F. v. M.) is another instance of a handsome treo 
yielding a valuable timber. Jt is ofa pale colour, durable, does 
not shrink much, and is one of the best carving timbers we have. 
It is the most esteemed of a number of brush timbers of the same 
class, of which flindosa or cudgerie (Flindersia australia, R. Br.) 
$s one of the most important. Hoop pine, or while pine, or Colonial 
pine, or Hichmond pine, are all names for the timber of Araucurta 
Cunninghamii, Ait., which occurs in brush lands at the heuds of 
our northern rivers, Araucarias form remarkable looking trees in 
the forest with their branches in whorls and their conical habit. 
‘They are more often planted for ornamental purposes than for tim- 
her, ‘The hoop pine is our most abundant soft wood of the pine 
class, and is a useful timber, particularly in a country whose predo- 
minant vegetation is hardwood, yet it falls far short of the best suf 
woods of Lhe Baltic and the Pacific Slope. 
° 
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Cypress pine covers extensive tracts in the drier pastoral dis 
tricts, and is chiefly confined to the western and southern plains 
and tablelands, It is usually more or less admixed with box 
of varivus kinds, wlthough there are large arBas entirely covered 
with pine. ‘The cypress pine area has been already indiented on 
the map, and the pines therein consist mainly of two species, 
Murray or white pine (Callitris verrucosa, Rt. Br.) and red or black 
pine (Callitria ealearata, 1. Br.) Other species extend to the 
Const ranges and tablelands (forming, for example, dense forests in 
New England guilies), and even to the Coast, the beautiful eypress 
pine of Port “Jackson being x ease in point. Cypress’ pines 
are beantiful trees, and yield valuable timber in the arid districts 
in which they grow. Buel timber is usually highly ornamental, 
even garish, in fignre and colouring. Its chief merit is its resist- 
ance to white-ants, which enables it to be used for telegraph and 
fonce-posts, in country infested with those insects and earrying but 
little other timber.” It is also commonly used for house con- 
struction, and stands well. It is full of aromatic resin, and hence 
burns readily, diffusing a sweet fragrance. The utlention of the 
forester has, during recent years, been a good deal devoted to thin- 
ning areas of cypress pine, work which will afford the State an 
adequate return if it be carried ont under experienced direction and 
on business principles. Residents of the Coast districts do not 
readily realise what the conservation of our cypress pine forests 
means to the arid western districts which do not possess the shun- 
dant and comparatively accessible forests of the Const belt. Cypress 
pines are small or medium-sized trees, compact and shapely in 
habit, and quite different in appearance to the hoop pine. ‘They 
grow readily (too readily many people think) from seed, and are 
well worthy the uttention of those who desire to cultivate the most 
horticulturally desirable of our native plants, 

Miscelluneus.—I have only time on this occasion to mention 
hy name brown pine (Podocarpus elata, R. Br.) of our northern 
forests; the silky onks (@revillea robusta, A. Cunn, and Orites 
everlea, BR. Br.) of our northern rivers and tablelands; the black 
bean (Castunospermum australe, A, Cunn.), from the Clarence to 
the Tweed ; the tulip wood (Harpullia penduala, Planch ) of the 
northern brushes; the myall (Acueia pendula, A. Cann. of our 


western plains) ; the she-onks (Casuarina) distributed practically 
all over New South Wales, 


Sranistics. 
Regulations and Administration. : 
Regulations were established in 1877 under the Crown Lands 
Act. These were amended and re-issued under the Crown Lands 
Act of 1884, by Gazette notice, dated 20th August, 1885, and again 
amended and re-issued nnder the same Act by Gazette notice of the 
22nd March, 1895, A Forestry Act was projected under the admi- 
ayistration of the late Director-General of Forests, Mr. J. Ednie 
: 


. 
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Rrown, in 1891, bat was not presented to Parliament. Annamended 
Act was prepared in 1897, under the administration of Mr. Secre- 
tary Ciwruthers, but before it was presented to Parliament the 
Government, vacated office. 

The administration of Forestry was transferred in 1878 from 
the Department of Lands to the Department of Mines; retrans- 
ferred in 1888 to Department of Lands; transferred in 1889 to the 
Colonial Secretary; retransferred in 1892 to the Department of 
Mines ; and again retransferred, in 1897, to the Department of 
‘Lands. 

Following is a record of the Forestry Field Staff since the 
formation of a Forestry Department or Branch :— 


1875 


B officers, 1890 86 officers. 
1879 wy 1891 26 a 
1ys0 wh ign2 2 36 
1881 ra 1893 By 
1932 Wy 1894 3 
1aa3. 39 1695, 2B 
Iss ay 1896, Oop 
1885, ay 1897 iT ae 
1ss6 39 1898 et Boe 
187 3, aT) wy 
Lars 35 2000 Woy 


eo 86 


* Exclusive of 89 Conditional Purehases Inspectors, who alan ave nomiually 
Foresters. 


Revenue and Expenditure of Fovest Department. 


Your, | Revenue, | Expenditure. Revenue, | Expenditure, 


haa £ aa gad) £ ad 
1877 40210 3) 4579 7 6 Vast 111) 18g 2 0 
1878 593114 0] 559212 6 15,436 15 31 | 20,778 3 10 
1879... | 7,945 18 21 5990 211 13495 9 7 | 2875 0 8 
10. | 8990 4 3] 6635 10 0 16,176 811) 24,634 15 9 
Wei. { 181213 8 { Zo 411 9,546 14 10 | 19,459 8 B 
1882... | 19,646 18 10 | 13,591 19 5 6333 1 1) 15533 7 3 
1883... | 166-5 19-7 | 15,389 15 11 7004 14.10 | 13.860 19 F 
1884 1250 5 8) 17414 ‘| 8725 17 9] 8956 0 8 
1885 15,803 2 8| 18145 17 6 | gio 5 4] 362017 9 
1886 |. | 14,606 12 3} 17'98215 4 | 10.052 9 1] R186 8 10 
3987... | 12.219 18 9 | 13.088 0 2 11,866 8 9 
1988 | 1,727 18 5 | 19505 1 5 2 


| 14420 17 


‘The revenue is made up of royalties, fixed-license fees in 
forest. reserves and licenses on Crown lauds, rent of prickly-pear 
Teases (placed under the Forest Department ag a matter of admi- 
nistration), sales of seized timber, and penalties. As regards ex- 
penditure, since the second hnlf of 1896, the staff has been greatly 


reduced ; at the same time the figures for 1896 onward do not 
. 
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inelude any portion of the salaries of the Inspectors of Conditional 
Purchases. 


The forests of Australia have heon estimated to extend over 
205,183,000 acres, the geographical area being 1,969,311,760 acrer, 
The forest aren of New Sonth Wales is estimated at 20,000,000 
nores; geographical aren, 198,638,080 acres. It will be under- 
stood that the estimates of the area of forest lands are little more 
than guess work. We have far too few data at present on which to 
make even an approximate estimate. 


‘Areas reserved for Forestry Purposes in New South Wales, 
1879 and subsequent years. 


Area in acres, ‘Year, ‘Area In acres, 

ae 2,001,408 1890 ae 5,459,057 
F Bigs 6n5 1881 a 5,000,053 
Ih BW750;796 1892 0) 5,604,038 
I Not available 1803 and 1891 Not available, 
E 4.893,8:6 1895 oa 5 641,278 
- 5,300,513 1896 5,506,522 
e 5,675,950 1897 BL 184 
: 6,460,125 1808 5896.87 
z 3 1809 5,946,355 

5,036,240 1900 61355,605 

5,059, 388 


‘These reserves, which are controlled under the Land Act of 
1884, not being eftectively protected by law, can he revoked at any 
tine at the pleasure of the Government, ‘They are almost wholly 
ocenpied under pastoral or grazing leases, and for the purposes of 
forest working ure divided into three classes. In one class, which 
it is considered includes a great deal of the best timber, the royal- 
ty system is in force, in addition to a livense fee, In the other 
two clasecs, fixed-license fees, usually current for a term of three 
months, are charged to timber-getters. 


Mills and Outputs. 


Howe- | Vatue, | Superficial feet, 


Mills, Hands | ower. 


‘Aunval output, 


North Coast 
South Coast 
Murray River 
Eitimate, otber 


‘Total Colony 
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_ Table showing approximate annunt extent of Crown forest 
+ improvement works by way of thinning, re-thinning, cleaning up, 
&e., also expenditure, from 1894 to 1900. 


Area, Red- | area, Pine /Area, Coastal] 


Year. gum Porest,| Forest, inj Forest, in | Expenditure. 
in acres, acrens ncres. 

Bos a, 
190 400 0 0 
1895 83.48 0 2 
E06 25200 3 4 
i997 9,520 19 Oh 
1998 aon 0 3 
1699 4270 0 9, 
1900 4.733 15 104 


The total area of each class of forest: improved by the Crown. 
from inanguration of the work in 1894 to the close of 1900, is as 
follows :— Acres, 


Red-gum forest ... . 81,653 
ine ees i 130,100 
Coastal oy wee a 2,000 


Export of timber, the produce of New South Wales, was 
valued at £53,780 in 1891, £102,218 in 1899, and £88,636 in 
1900, It comprised principally ironbark to New Zealand, for rail- 
way sleepers und bridge constractere, also ironbark, tallowwood 
and turpentine for harbour works. Value of export to New Zealand 
in 1910, £29,084. 

To Great Britain, blackbutt, tallowwond, and mahogany for 
paving ironbark for railway sleepers; blackbutt, and tallowwood 
for milway carriage construction, —were exported of the value, dur- 
ing 1900, of £6,637. 

To South Africa, ironbark, blue and grey gum, and turpentine 
for railway sleepers. 

‘To Victoria, spotted-gum for ships’ planking and coach-build- 
ing; ironhark and spotted-gum for wheelwrights’ work ; tallowwood 
and blackbutt for street-paving. 


Ontlool for Forestry in the Philippines. 


Cartan Grorce P. AveRN, Director of the Forestry Bureau 
at Manila, who has been in the United States for several months 
past stndying forest conditions, will leave for the Philippines late 
n September, to again take up his duties there. 


Captain Ahern, hefore leaving for the Philippines, gave the 
Forester the interview that fotlows, 
‘ 
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In speaking of the outlook for forestry in the Philippines, 
Captain Abern said: IL consider the Philippines the most interest 
ing field in the world for the practice of scientific forestry. 
There are more than 50,000,000 acres of public woodland in the 
Archipelago, Up to date 664 species of trees have been classified, 
and it is the opinion of botanists that a close examination will 
bring the total up to fally 1,000, In several large districts of the 
southern islands of the Arebipelago, more than 50 varieties of 
rubber trees are found. ‘The true gutta-percha (Zeonendra gutta) 
is found there. Uardwoods make up the bulk ofthe timber found, 
a number of these being especially valuable for ship-building. 

“The forest service in the Philippines will grow, and more 
men will be needed from time to time. The Bureau of Forestry 
of the United States Department of Agriculture has been made 
an agent for the Forestry Bureau of the Philippines in securing 
men for the service there, Only men who have had some training 
in forestry will be considered, and all applicants will be required to 
take the Civil Service Kxamination. Arrangements are being 
made with the Forest schools of the United States looking to the 
establishment of courses in the study of Gutta-percha and Rubber, 
At present there is no official in the Philippines competent to 
tnke charge of the Tage rnbber and gutta-percha districts. 

“A Timber-testing laboratory is to. be established al. Manila, 
and will be in ‘the charge of Mr. S.J. Neely, who condueted the 
timber-testing for the Division of Forestry a few years ago. ‘The 
work at this laboratory will include the investigation of all 
native woods, methods of preservation, and economic uses. During 
the first year or two, the effects of the bureau will be concen- 
trated on learning what we have in the way of forest products, the 
uses of the woods, and looking up markets, 

“The forestry bureau of the Philippines, during its first 
fisenl year, produced in revenue over $199,000 (Mexicans, solely 

~ from forest products, and it may be stated that the receipts were 
quite poor during the early months, thus showing a remarkable 
gain asthe year advanced, At presont the revenues are almost 
$40,000 (Mexican) per month. 

«The Spanish administration in its best years never collected 
over $12,500 per month (Mexican) from tho sale of forest pro- 
duets, and. there is this interesting difference to be noted: Spain 
charged more than 90 per cent. of the revenue receipts for 
service and material, Under the present Bureau only 26 per 
cent, of the revenues go for service and materials, Spain on an 
average issued 1,000 licenses per year, while the United States 
has about 400 licenses operating, 

“As to the \jnestion of markets, at present, every stick of 
timber cut is sol in Manila. People in other provinces are un- 
able to get timber owing to the high prices paid by consumers in 
Manila; but in a year or two people in other provinces will 
begin to build, and when they are somewhat satisfied, the builders 

. 
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in Tfong-Kong and other Oriental ports may secure afew car= 
goes, Engineers in Ilong-Kong were informed last December 
that it wonld be three years before they could receive any timber 
from the Philippines, 

“The United States will receive only a few of the high-grade 
cabinet woods, which cun be delivered in San Frangiseo, ata ligure 
to compete favourably with the hardwoods of Central and South 
Americu, In, say from five to ten years, the Philippines will be 
able to supply the entire demand of the Archipelago, and a great 
deal of Oriental trade, especially at Hong-Kong and other Chinese 
ports. Chinn will certainly be the best market. i 

“A great deal of building is going on in Manila, and better 
houses are being erected since the arrival of the Americans. Many 
towns were burned during the war, and the people have been un: 
able to bnild them owing to the lack of material, E 

“Present methods of lumbering are entirely too primitive, 
The Spaniards and Filipinos do the bulk of the cutting, very few 
Americans being engaged. The natives are poor ambermen, an 
in comparison with ‘the Amerienns as workmen are greatly 
outclassed, one American heing as useful as half-n-dozen Filipinos, 

“In lumbering operations in the Philippines, the question of 
transportation is the most serions one. Wagon-roads are poor ; 
there is but one railroad, and the rivers are not in good condition 
for log-driving ; though there are many streams that with a little 
cleaning out will do very well for log-driving. At present the 
only mode of transportation is the water buffalo or caribao, an 
animal much weaker than the ox, used in American lumbering. 
There are also the Filipino ponies which are small and lack 
strongth, but there are no American horses in the Philippines, 
except those belonging to the army, © There has heen some talk of 
importing elephants from India, but ax attendants would have to 
be brought, and conditions are so different, the feasibility of the 
plan is doubted. 

“To show the extent of lumbering operations under present 
Methods, it is only necessary to state that the cut of the past year 
has been only 30,600,000 feet board measure. ‘ 

“Mr. Ribbentrop, lately retired Inspector-General of the 
Forests of India, has written to us, in reply to an invitation from 
our Bureau, offering his services for the purpose of devising a 
rational forest policy for the Philippines, We are much pleased 
at Mr. Ribbentrop’s offer, and it is hoped that arrangements can 
be made to secure his services, as the forest problems of the 
Philippines are munch the same ag thase the Indi 
had tocontend with. We also hope to secure fora linited period the 
services of a few of the Conservators of the Indian forests to help 
out in-the inaugural work of the Philippines. ‘These men woul 
be especially valuable owing to their practical experience wnder 
very similar conditions that are to be met with in the Philip: 
pines.” ‘Toe Forester, ~< 
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Churchill and Sim’s Circular. 
Ath November, 1901, 


Fast Inptan Trax.—Prices in London are again a shade 

firmer than last month in consequence of a continuance of the 
ood consumption here, For the month the figures are 1,416 

foods delivered, against only 173 loads in October Inst yenr, and for 
the ten months this year they are 13,996 loads against 9,000 loads 
tothe same date in 1900. The Jack of immediate demand for 
floating cargoes continues to characterise the ontlook for further 
supplies and is not very easy to understand. 

Rosewoon, East Ixnta,—Although only very low prices could 
be realised, most of the stock has been sold, but shipments 
gannot be recommended as consumers and dealers are well 
supplied. 

Satixwoon, East Enpts.—Plain or faulty wood is only 
saleable at very low prices, but figury logs bring good rates, stocks 
are, however, too heavy. 

Epoxy, Kast Inpta—Is in fair demand, with no stock on 
hand. . 


PRICE CURRENT. 


Teak, per load £10 to £17-5s. 
Rosewood, per ton £5 to £9. 
Satinwood, per superficial foot Bi. to 12d. 


Ebony, per ton ae vn £9 to £12, 


8 Donny, Mott and Dickson, Limited. 
‘Woop Marker Rerort. 
London, 4th November, 190). 

Teak.—The landings in the London Docks duriag October 
consisted of 558 londs of logs and 476 loads of planks and scant- 
Tings, or a total of 1,034 loads, as against 1,033 loads for the 
corresponding month of last year, ‘The deliveries into consumption 
were 533 londs of logs and 894 londs of planks and scantlings, 
together 1,428 loads, as against 811 loads in Qetoher, 1900. 

The Dock stocks at date analyse as follows : 


7,562 loads of logs, ns against 8,047 loads at the same date last years 
NOT3 yw plenke 5,080 A i ir 
98 {blocks = ” " ” 


otal 12,236 loads a 14,007 fonds 7 . : 
The above figures sufficiently indicate the soundness of the 
position maintained by shippers, and, so long as the consumption 


ae 
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continnes to exceed the imports, prices will be steadily maintained 
and perlups appreeinbly stiffen, if only the present moderate rate 
of consumption holds good. 

Business durmg October developed more confidence as to the 
near fuinre of markets generally. Consumption was fairly satis- 
factory in volume, although eagerness to quit stocks gave no room. 
for any all-round improvement. in prices. Notwithstanding some 
anxiety as to the stability of petty buyers, timber trade finance 
continues sound enough to be litte affected by the inerease in the 
Rank rate, although such increase is not very welcome in times 
of little or no profit on current husiness. 


Market Rates of Products, 
Tropical Agriculturist, 1st November, 1901. 
Cardamoms oe sv perlb. 38, 3d. to 3a, 4d. 
Croton seeds ayy cw 178, to 208, 


Cuteh so 288, to B58, 
Gum Arabie 208, to 85s. 


Doe. King we wee Ibe Le Sd to 18. Od. 

India-rubher, Assam sen on 26 to Be. 6d, 
Deo. Barme wee oy Beta Ba 4, 

Myrohalans, Madras vey owt 5s, to Ga, 2d. 
Do. Bombay vey 9 48, 8d. to Te, Coke 
Do. SJubbulpore 5a, to 68, 2d. 


38, Gd. to 58. 
Ts. lo 108. Od 
Sil, to Sha. 
108. to 128, 6d. 


Do. Calentta 
Nux Vomica 
Oil, Lemon-grass 
Orchella weed 


Sandalwood, logs £40 to £50. 
Do. Chips £4 to £8. 
Seedlac ae 626, Gd. to 65a. 
Tamarinds, Caleutta 84, to 1U8, 

Do. Matlras sen 88 to Bs. 
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Six Months in the Sudan, 

Ir has been suggested to me that a short account of my tour 
through the Sudan forests might prove interesting to the readers 
of the fncian Forester, few of whom may see the more detailed 
account of the forests in its official form. The present article 
will also attempt to give eome account of matters which would 
not find a suitable place in an official forest report, and of planta- 
tions in Egypt which were visited by the writer unofficially, after 
the report on the Sudan forests was written, 

Cairo may he taken as the starting point of the journey, as it 
was there Lint preparntions had to he made, servant engaged, kit 
and stores purchased, and other preliminaries arranged. 

‘The fine avenues of Albizzia Lebbek, which are such # feature 
of Cairo and its environs, are suffering much from the attacks of 
a boring insect said to be /fystrocera qlobos« ; the trees have been 
much Jopped, and the insect has doubtless effected its entry by the 
dead woad resulting. Few of the trees seem to be free from the 
pest, and their destruction seems to he a matter of time only. 

Leaving Cairo on the evening of the 17th October, 1900, with 
‘all madern Tuxury of sleeping cars and dining satoou, which had, 
however, ta be exchanged at Surxor the next afternoon for a noisy, 
dusty train of narrow-gauge carriages, we reached Shellal, where 
the rail ends just above the first cataract, at 9 p.m. on the 18th: 
here we found the Government sternwheel steamer “ Tosei " ready 
to carry us to Wady Halfa, We were travelling with the mails, 
so the * Tosci" started without delay and ran day and night; the 
Nile was high, and there was little risk of stranding. 

‘The river scenery between Shellaland Wady Halfa consists 
mainly in a narrow belt of cultivation and groves of date-palm, 
behind which rise in terraces bills of stratified rock (usually flat- 
topped and always destitute of vegetation), which form the com- 
imencement of the desert on either bank, 

At Shellal is the beautiful island on which stands the temple 
of Phyla:, and below lies the rocky gorge and cataract across which 
tke big dam iy now being constructed. 
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Occasional syeamores (Ficua eycomorns), called “ games” 
py the Arabs, help to consolidate the allavial portions of the river 
bank and give shade, date-palms are cultivated generally and a 
few Saul (Acacia arabica) (and Tarfa (Tamaria articulate) 
are grown to provide wood for making the “sakhiehs” (water- 
wheels), which, worked by blindfold bullocks. raise the water to 
irrigate the crops of grain and vegetables covering every available 
foot of groun on which they can be grown, The bifureating 
dom palm (Hyphae thehaica) is met with sonth of Korosco. 

At Wady Ilalfa the Albizzia Lebbek has been planted exten- 
sively as a shale tree, and in the garden round the Officers’ Mess 
a number of trees, among which eucalyptus may be cited as 
doing well, have been introduced, 

‘Here we were hospitably received on the evening of the 21st 
October, and lodged for the night in the old “ Sirdarieh,” where 
Lord Kitchener planned and worked out the details which resulted 
in the successful campaign against the Khalifa and the reconquest: 
of the Sudan. 

The following morning, at 10, wo started on our railway 
journey across the desert. The ordinary Ist class carriage of the 
‘Sudan Military Railway is a covered truck, and fitted up 
one’s camp kit and bath, it is a comfortable travelling medium, 
as Iexperienced on my return journey, For the present, however, 
we were accommodated in extra style, aga “tourist carriage” - 
was attached to the train for our use. 

We did not touch the Nile again until we reached Abu 
Hamed, and in this almost rainless country no vegetation is to he 
met with away from water. Sonth of Abu Hamed the railway 
runs parallel to and at no great distance from the Nile through 
Berher and Shendi to railhead at Halfia (a very hot, shadeless 
Plnce, for which Tommy Atkins supplied on English substitute 
sounding not unlike the native name and more descriptive). 

North of Berber there is some Marakh (Cheptadenia apa 
tinm) buch, and the remains of sexttered Seyal (deacia ay tro~ 
carp) and Saut (Acacia arabien): these latter trees have been 
lopped for fuel, and camels having browsed the shoots many have 

ied. 

ent Shendi there still remain some wooded areas under 
Seyal and Saut, bnt tree growth is only seen near the river, 
and tends to disappear through loping for firewood and browsing 

camels. 

ay ached Halfia on the afternoon of the 23rd October, 
und Omdurman by steamer the same evening, passing Khartoum, 
Which is being rebuilt and which lies almost opposite Halfia 
hetween the Blue and White Niles. “ Khartoum” is Arabic ‘for 
an elephant’s trunk, to which the long narrow spit of land at high 
water between Lhe two branches of the Nile hears some resemblance, 

Omdurman is a treeless city of Hat- roofed mud huts which, 
in the Khatifa’s time, accommodated some 300,000 people; ids 
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present population does not exceed a tithe of that number, and 
many of the houses are in ruins. 

Ttook up my quarters at the Civil Mess for the few days 
T had to wait for a steamer going up the Blue Nile, ‘The 
weather was still hot (92° F. inside a thick mud-walled house 
which, though comparatively cool during the day, retained the 
lent at night so that the temperature inside never fell below 
86° F.). We slept in the open as far from mud walls as possible, 
placing our beds to catch any slight breeze there might be; the 
temperature in the early morning fell to 76° F, Except for sand- 
flies, which occasionally troubled us, we slept well enough. 

The stock of timber in the wood market af Omdurman was 
neither extensive nor of good quality. I learned later by observation 
that the Arab is usually too lazy to go into the forest to cnt, aud 
contents himself wita such drift timber as comes to hand. ‘The 
want of meana of transport has no doubt engendered this habit : 
no wheeled carts are used by the people throughout the Sudan ; 
firewood is carried on camels and donkeys, but larger timber has 
to be transported on men’s shoulders to a waterway. Prices ruled 
high for such inferior timber as was exposed for sale, and worked. 
out to two shillings per cubic foot or more. 

Leaving Omdurman on the Ist of November in the Govern- 
ment steamer “Amara,” twelve days’ steaming hrought us to the 
end of the navigable Blue Nile at Roseires, a military station held 
bya British officer with n few Sudanese troops. A gunboat ii 
stationed here by way of a fort, and there is telegraphic communi- 
cation, a great advantage, as the mail usually arrives only once a 
month, A thoughtful Government has provided that throughout the 
Sudan Reuter’s telegrams are transmitted to every telegraph station, 
and its officers are thus kept as far as possible in touch with the 
doings of the outer world, During the voyage up no opportunity was 
afforded of leaving the river bank ; the river was falling, and delay 
would have meant risk of being stopped by shoals; there was 
therefore only time to attempt the estimation of the yield of fuel 
by measuring stacks of firewood which had been felled on sample 
areas of one aera each in compliance with telegraphic instructions 
sent from Omdurman before starting ; the results were used as a 
hasis for calculating the area required as fuel reserves for meeting 
Government needs, 

We experienced a thunderstorm with strong wind and heavy 
rain on the night of the 2nd November, bnt otherwise had a 
pleasant run of 426 miles from Omdurman to Roseires, Crocodiles 
gave some rifle practice daily, and lute one evening a lion was 
‘unsuccessfully shot at. The sandbanks were alive with thousands 
of cranes and pelicans, a few Nile geese were seen, fish eagles were 
plentiful, and hundreda of doves eame down evening and morning 
to the river bank to drink, Hippo were first met with a Jittle 
above the ruined town of Senaar (formerly the chief town on the 
Blue Nile), and guinea-fowl—the jungle fowl of the Sudan—were 
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acon in packs’ of fifteen to forty. A dense nndergrowth of reeds 
and grass, renching often 14 feet in height near the river bank, 
allowed little opportunity for seeing game so early in the season, 
but a glimpse was canght of a lesser kudoo, and three species of 
antelope (including the little Abyssinian “ Dig-dig") were shot. 
Hysent are plentiful, and lion were heard pretty often at night; 
traces of elephant and giraffe were seen. alee 

‘he examinntion of the forest commenced from Roseires. The 
country south-enst to the Abyinin frontes at Famaka was first 
explored, and subsequently the forest 
Nile down Kudsedbenna oe 

© best, forest on the Blue Nile lies t 

rainfall is heaviest ; on the lower reaches athe apettier ceaee 
is stunted, and large arens are destitute of trees. General]: hele 
Js a marked difference between the forest forming a belt along the 
river bank anid the bush farther back; the latter is largely Te the 
(Acai Seyi), and is characterislic of black cotton soll throughs 
out all parts of the Sudan. ‘This acacia is a such branched tro of 
dindllsataa aid produses in Snferier gai of s dark cela tere 
are two varivties of the tree, red aud white (the latter is distin= 
guished as a variety fistula from its Arabic name soflar—a flute-- 
sien om antoual. of iis Mipulne spies belig eularved by the 
puncture of an insect, the larva of which on emerging leaves » hole 
Inthe globular enlargement on whieh the wind preduces a fivtes 
Like sourd).*'‘Thi' two. vasieties axe ‘su enaily distinge tied org 
distance by the colour of thei verbo ote 
y uur of their bark, the former being of 
red and the Intter creamy white, ‘The red variety iw tost. plewte 
ful and covers a greater area in the Sudan than any other Tadivic 
dul tree. Ou poor soils the bush is composed chiefly of Kittar 
(Acacia mellifera) and La-ot (Acacia nubica), The belt of forest 
near the river may be divided into four parts. The most northern 
lying between Khavioum and the mouth of the Dindir river is eha- 
shoterized hy Seyal (Acacia spiroearpa) and Haraz (Acacia albida}. 
The only durable timber growing in this area is Saub (Acucia 
‘vabiea), butit is too stunted and badly grown here to produce 
any tiraber, Such forest as remains is of value as a source 
orfuel, and the conservation as fuel reserves of Barens aggregating 
38 square miles (which is practically the whole remaining wooded 
area between Khartoum and the month of the Rubad river) has 
been recommended, 

From the mouth of the Dindir river toSinga, 116 miles Tarfa 
(Pumaris articulata), i the chief txee in the riverain belt; it 
Atning a girth of LO feel, and there aro a good number of medium- 
dized trees ; but straight timber is scarce. The ground is covered 
with a dense undergrowth 8 fect to 10 feet high of Moreib (Pen« 
nieetum unisetum) which ia used toa small extent for making 
mats, 

‘From Singa lo Sworleil, 88 miles, Saut (Aoaoia avabioa) is 
vonynou, and yiekdta valuuble Lniber whiel has been sought after 


SIX MONTHS IN THE SUDAN. 49 


for hoat-bnilding anil other nses, go that straight trees have been 
much cnt out, On land inundated at high Nile this tree forms an 
unmixed forest, and from the nature of the ground forest fires have 
done little damage in such localities. Regeneration has however 
been prevented by excessive grazing young seedlings spring up 
quickly in the soft mud left. as the water recedes, but only to feed 
flocks of sheep and goais belonging to nomadie Arabs who travel 
south, as the Surait fly disappears in December and January. 
‘These people bum the coarse yrasses nheal of thei and play 
havoe with the forests little escapes damage from fire, sheep, 
goats and camels, 


From Sa-o-leil to the Abyssinian frontier a much greater 
variety of trees is met. Tarkur (Sterowlia cinerea), Taboidi 
(Adansonia digitata), Batanus (Dathergia melanoxylon), Dom 
palm (Ufyyhoene thebuiea), Silug (Anogeissus leiocar pus), Taraiya 
(Plerocarpus lucens), Luban (Balsamodendron pedunculatum), 
Gaffal (Boswellia papyrifera), Leyun (Odina, sp.), are common; 
Suderab (Cordia Abyssinica), a valuable timber tree, is found 
near watercourses, with Kakamut (Acacia eampylacantha), 
which yields a durable hard word. Siddr (Zizyphus mucronata) 
grows to a large size in these forests, and is specially plentifal on 
fand cultivated before the troubled times of Dervish occupation 
swept the people from the country, Momeid (Sclerocarpa sp.) is 
common, and its timber is used for household utensils, but is not 
durable. Heglik (Balanites xgypitiacu) is found ‘here, and 
throughout the whole Sudan. Ardeib (famurindus indica) is 
indigenous, and is found widely scattered in the moister parts of 
the forest. 


There is a dense undergrowth of tall grnes, and the fires 
which result annually from the visit of the nomadic Arabs are 
extremely fierce, Asa natural consequence most of the trees are 
badly grown and defective, and the canopy is much interrupted. 

A solid-stemmed bamboo (Ozylenanthera, ep.) was found 
growing on Mount Fazoghli opposite Famaka ; hollow-stemmed 
bamboos were met with as drift in the Blue Nile, but were not 
found growing; probably they came from the Abyssinian hills, 
‘Phe more valuable timber trees are Kakamut (Acacia eampy- 
Jacantha), Saut (Acacia arabica), InderahCordia abyssinica and 
next inorder Tarfa (Tamaria urticulata), Silug (A nogeissus leiocar= 
pus), Taraiya (Pterocarpus lucens), and Homeid (Sclerocarpa ap.). 
Dom palin (Hyphae thebaica), which is very abundant in the 
Roseires district, will also furnish useful building timber. 


‘The reservation of forest containing these trees on the Rlue 
Nile has been recommended. It is specially desirable that every 
available area under Saut (Acacia arabiew), which will yield 
timber of any size, should be reserved. Even at present there is a 
demand for this timber, and it is sure to be much in request for 


eepers when railways are extended. . 
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A start up the White Nile was made on the Sth January 1901, 
a country boat, being used as transport, and the forest was examin- 
ed on the way up. 

For the first 175 miles to the town of Gozbn Guma, the 
forest: is composed largely of Sant (Aeacia arabica) on the low 
banks of the river which are inundated at high Nile. Iaraz 
(Acacia albida) and Seyal (Acacius pirocarpa) are also common 
trees ; large tracts of mere bush are met with composed of Kittur 
‘Acacia mellifera), La-ot (deacia nubica) and small Siddi 
(Zizyphus spina Christi), but a very small area bears forest cap- 
able of producing large timber of value. 

From Gozabu Guma to Lake No Kuk (Acacia verugera), 
Heglik (Bulunitee egyptiaca), Dabka (Crateva religiosa), 
Siddr (Zizyphus mucronata), Kakmut (Acacia campylucanthe) 
are the chief species found. Dom palm (Hyphae thebaica), 
and Ardeih (Tamarindus indica) are occasionally seen, Tal 
ha (deacia Seyal) is common on black cotton ‘soil, bush of 
Kittur (Acacia mellifera und Ta-ot (Acacia nubien) is exten- 
sive, and in many places beind the fringe of jungle lie vast grassy 
freeless plains. Ambach (Herminiera “elaphrowyion) and 
Papyrus (Cyperus papyrus) line tho banks and eover small 
islands in the river. 

‘The reservation of all available forest on the banks of the 
White Nile up to Om Garr (125 miles above Khartoum) is required 
to provide fucl, and the reservation of some small areas capable of 
farnishing good Saut (Accaia arabica) has also been recommend 
ed; a timber reserve may also be formed near the hill of Ahmed 
‘Aga, where Kukamut (Accia campylacantha) is to be found. 
Pel reserves near the mouth of the Sobat river are also mach 
needed, as steamers have there to take up a sufficient supply to 
carry them through the sudd region,—a run of 800 miles up 
the Bahr-el-Jebel. On the Jower reaches of the White Nile sand. 
grouse, hare, waterfowl, and doves are common. From Abbas 
island ‘upwards guinea-fow) are plentiful, and a large redtegged 
partridge was occasionally shot, Duck, teal and geese continue 
plentiful ; teal, specially so near Fashoda. Antelope are numerous 5 
waterbuck cobus leucotis, gazelle, hartebeeste—in large herds 
of several hundved# near Lake No—little oribi and a few roan 
antelope were those noticed. Elephants are found in lange herds 
south of Fashoda. Lion were heard at night on both banks of the 
river. Hysena and leopard were also numerous ; but the cover is 
too thick'to see these aminals asa rule, Buffaloes are found in 
small herds, and well worn paths tnade by them from the grass 
plains to the river bank were often crossed. Hippo in hundreds 
keep the river lively ; they seem to be harmless enongh 5 our boat 
was once buinped by one of these monsters, but probably it, was 
unintentional. Crocodiles on every mud bank afford plenty of rifle 
practice, Handsume golden-orested cranes are seen in large flocks, 
andgare by no means pad eating, Of birds of prey, vultures arf 
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Muarabout storks abound. The Iatter has in his tail some of the 
most beautiful small white feathers in the world. From a little 
north of Fashoda southwards Shullaks and Dinkas spend much of 
their time fishing in the shallow waters with a spear, the shaft of 
whieh is bent in a bow by @ cord so that the stroke ia cireular and 
the spearhend is thus kept clear of the mud. A small round 
basket is also used hy these people to catch fish. They spear 
hippo for food ; first blood is drawn by a spear thrust on land, the 
native lying in wait beside a hippo path in the grasa ; attached to 
the spear is a pieco of rope with a bit of “ambach” to act as a 
float. The spear shaft is detached when the thrust has been made 
and the hippo takes to the water with the spear in his side; he is 
followed up in canoes, the ambach float indicating his where- 
abouts when he divea; further sperrs are hurled at him whenever 
he comes to the surface to breathe, and the chase often Insta a long 
time before the hippo is worn out and killed. 

The Sobat forests up to Nasser contain little of yalue, 
except as fuel. Kakamut (Acacia campylacantha) grows 
for 25 miles along the bank from the 140th mile up stream 
from the mouth of the Sobat river, and Heglik (Balanites 
c@qyptiaen; grows to a large size’ as scattered trees in 
grazing country; these are the only species yielding durable 
timber. There is little or no forest for the first 100 miles 
up the Sobat, the banks being covered for miles with grass 
savannah ; thereafter Kuk (Acacia verugera), Siddr (Zizyphus 
mucronata), Talha (Acacia Seyal) are plentful, and furnish an 
abundance of facl for the few steamers which go up the Sobat in 
the year, ‘There is said to be good timber in the hilly country 
drained by the Baro, a large tributary of the Sobat, but that was 
fat beyond the limit assigned to my exploration and is well inside 
Abyssinian territory. ‘The chief game seen up the Sobat were 
waterbuck (Cobus’ defarsa), cobus leucutis, giraffe, guinea-fowl 
and teal. Judging by the spoor, elephants ‘are numerous during 
the rains. ‘The cover afforded by the long grass at the time of 
my visit (end of January and early part of February) made it 
Gifienlt to see game, and I was too busy to hunt for it. Snakes 
were common near the river, especially pythons, probably attracted 
by the rats, which swarmed in the long grase, With the exception 
of a black snake, 6 feet long, shot near the mouth of the Sobat 
river, no poisonous snakes were seen, Mosquitos in thousands were 
1 great annoyance after sunset 

From Lake No 1p the Bahr-el-Jebel, the sndd region (@ 
vast expanse of papyrus and reeds growing in what once was 
a large Inke) is first traversed, and extends as far south as 
Kenissa, where forest of Kuk( Acacia verugera), Dabka (Crateeva 
religioen), Heglik (Balanites eypliaca), Siddr (Zizyphus mucro- 
mata) is found on the banks, and Talha (Acacia Seyal) is 
generally behind, Some Fibnus (Dulbergia melwnuxylon), badly 
geown, is found here and there. “A small-leafed Inderab (Cordia 

° 


52 SIX MONTHS IN THE SUDAN. 


aubopposite) is common; this species is found throughout tbe 
Sodang it is a low-branched, crooked small tree, with a bundsome 
fragrant heartwood. Similar forest extends to Uganda with 
patches of Dom (yphene thebwicn) and Doleib’ (Lorassus 
flabeltiformis) palms above Bor on the tight bank. 

‘The chief demand on the forest is for fuel, and a fuel reserve 
near Kenissa is required. 

The journey up the Bahr-el-Jebel to Gondokoro was made by 
steamer, and the only opportunities of exploring the forest were 
halts for wooding, which did not allow of more than a few miles 
from the bank being seen. The “maiyuhs,” or open stretches 
of water in the sudd region off the main channel of the Buhr-cl- 
Jebel swarm with hippo, who are here less disturbed than in the 
river. Herds of elephants are numerous where they find solid 
ground; they appear to dislike taking to the water even when 
alarmed by the approach of a steamer, If these animals can be 
captured and trained, a valuable and very much needed means of 
Jand transport will result, and the chief difficulty of travel in this 
region will be solved. ‘The elephant-hunting done by natives has 
for its chief object a eupply of meat : pitfalls and heavily weighted 
spears dropped from trees are the menns employed ; none of the 
meat is wasted ; the internal fat is specially prized, anda number of 
natives struggling for it in the interior of a dend elephant is a 
sight to he remembered. South of the sudd region, besides ele- 
hunt, rhino are occasionally seen, also lion, Of antelope, watet- 
buck are common, and pretty little bushbuek gives diffien}t shoot- 
ing, as il bounds from thicket to thicket. Hartebeeste also are 
found, aboons are numerous south of Kenissa, and it was a 
common sight to see the young bahoons riding on their mothers’ 
hacks. 

Leopard and buffilo complete the list of big games guinea- 
fow] nre common here as elsewhere; teal and spurwing geese 
were the waterfowl shot. 

The suid region is the home of that strange and rare bird, 
Ratenicepa Rec it is a large slate-coloured bird, 4 feet high, with 
a big bead and exaggerated at beak. Woe counted sixteen of these 
hirds a little north of Shambe, the only spot where we found 
them, Pelicans, ibex (two kinds), Marabont storks, herons, king- 
fishers, divers and fish-engles are among the birds seen on the 
river. The water abounds with fish, the largest of which is the Nile 
perch; a specimen seen weighed 180Ibs. ; and the most curious is 
the Felyplerus, « fish with lunge, The gunboet on which tha 
journey through the audd was made was commanded by a naval 
officer’ who has been in eharge of the sudd entting expedition, 
the object of which was to re-open the main ehanvel of the Bahr- 
el-Jebel, which had become lucked here and there for aniles. b 
floating vegetation ; the first step was to determine (by indications 
given hy the current) where the true channel Jay; then the 
Papyrus und reeds having been cub and burnt, side cuttings werp 
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made, stakes were driven i i i 

Hoo fect gos mua Hara that 
downstream ; the process is repeated until a channel of auMfere ian 
width for navigation is clear. One block of sudd remained to be 
eut through at the time of my visit, and to avoid it we had to 
steam through a shallow Jake, and thus cireumnavigated the 
obstacle. This remaining block is to be cleared this year, and 
it is expected that the regular passage of steamers every month 
to Gondokoro carrying mails will keep the passage open, 

_ There is an idea that the peaty soil formed by the decom- 
Position of papyrus and reed may he utilisable as fuel; but 
none seen on the trip was sufficiently free from clay for that 
purpose. 

Tt is poseible that the papyrus, which forms the greater part 
of the vegetation of the sudd region, may prove of economic 
value as a paper-making material; it reproduces annually, and 
practically an inexhaustible supply is obtainable at the cost of 
cutting and preparation, The temperature in the southern part 
of the Sudan in February averaged rbout 95° F. in the hottest 
part of the day and 70° F. a little before sunrise. The rains begin 
in Mareh, and we experienced in that month one really wet 
day, preceded by some thunder-showers. The temperature up 
the Bluc Nile in December, with a atrong north wind blowing, 
averaged about 82°F. inthe day and fell to 60° F. at night, 
and the drynesa of the air made it feel colder than the 
thermometer indicated. 

On the return joumey we reached Ed-Duem on the White 
Nile on the 12th March 1901, and started next day for El Obeid. 
and the Kordofan forests on a tour lasting six weeks. The chief 
object of this journey was to examine the gum forests and the 
method of working them. 

The area in Kordofan within which the Hashab tree 
(Acacia verek) is found, is roughly 12,000 square miles, of which 
2,500 square miles may be taken as more or Jesa stocked with 
the tree, a further 2,500 square miles may be considered as 
unsuitable by reason of clay soil, Hashab requiring a ferrugi- 
nous sind of friable consistency. Qn the rest of the area, though 
the soil is suitable, the tree is found in a too amall quantity to be 
productive, and the greater part consists of Marakh tush 
(Leptadenia spartium) growing in grassy steppes. This bush pro- 
duces an exceedingly strong, fine, silky fibre, and being very 
abundant should prove of considerable economic value. The 
young twigs of a grass, green colour, are full of a slightly bitter 
watery sap, and form a large part of the food of the gazelle, who 
are thua able to exist during the dry season in a waterless 
country where no dew falls, The Arabs plait these twigs on 
the bush into a noose in which gazelles get caught by the foreleg 
and fall @ prey to the Arab, who hides near by. 7 


*, 
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The gum forest is divided into “ genena” and * wady;” 
the former are selected arens nearest to the villages, and in them 
the Hashab (Acacia verek) trees are regularly treated with a 
view to the production of clean gum. Generally these genena 
(gardens) are composed entirely of Avacia vere; other species 
being cut out, as shade is undesirable, 

Soon after the close of the raina men go through their 
“genena,” removing dead branches to facilitate the subseqnent 
gollection of gum, and. preparing the trees by removing the outer 
bark in short narrow strips 2 feet to 8 feet long and I inch to 3 
inches wide. When carefully done, the wood is not exposed, 
being completely covered by a layer of liber. 

‘When the freee have lost their leaves, the dry wind and 
heat of the sun slightly cracks the liber and gnin begins to 
exnde, Sixty days are allowed to clapse after barking before the 
gum is collected (January), and thereafter it is usual to pick 
every fourth day until the rains, when the first flush of leaves 
stops the exudation of gum. 

For ® poorly stocked “ genena” of about 10 acres, near 
the northern ede of the gum tract, the owner stated that he 
obtained about 100Ibs. at the first picking, 75lbs. at the second, 
Bobs. at the thivd, after which an average of S0Wbs. was obtamed 
for several pickings, and the yield went on diminishing to 10Iba, 
at the close of the season. In April when I visited that  genena,” 
the picking yielded 40iba, and the owner's estimate for the season 
was 1,200Ihs. to 1,50UIbs. The best genena would produce 
nearly double this quantity for an equal area, The picking is 
done by women, and the gum ia sold in the villages to Arab 
merchants who temporarily reside at some central village where 
the produce of the surrounding gum forest is collected. 

‘The gum is packed in largo encka made from the liber of 
the Kittur (Acucia melliferai, which is very durable. A pair 
of sacks full of gum weigh 350lbs., a camel-load for trans- 
portation to the Nile, either to Omdurman direct or to Ed Duem 
and other river ports, whence the gum is shipped to Omdarman, 

‘The camels on their way to the gum villages carry grain and 
barter goods, with which the merchants purchase gum, Dhurra 
(Sorghura vulgare) is the grain imported; it does not grow on 
the sandy roils of Kordofan, and is in request for making native 
heer, Merissa, drank hy all Sudanese. 

Young Acacia verek, 8 feet to 10 feet high and 6 inches to 8 
inches in girth, will produce gum ; they are then three or four years 
old, and continue gum-prodacing until a dark heartwood is found 
when the tree is twelve to fifteen years old, and the production 
_ a “¢genenn ” are claimed as private property by the people 
i ion. Cure is exercised in the use of fire, and though no 
in possession. being burnt. A fire 
fire lines are cleared, most, of the genena escape being Hart ot 
practically stops the production of gum for 


Picking Gum, 


BARKING a GUM TREE. 
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‘The “ wady” forest is composed of Acacia verek which are 

not barked or tended, and comprises areas near villages on which 
gum trees are too scattered to make systematic treatment remu- 
nerative and areas too remote from villages and water to allow 
of frequent gum picking. 
___ the gum obtained is called “hashab wady,” and owing to 
impurities is rather darker in colour than that obtained from 
the “gardens,” which is called “ hashab genena.” Wady gum ia 
usually in pear-shaped pieces of variable size proportional tothe 
tine that elapses before it is picked. 

‘The gum industry is one which is capable of grent develop- 
ment as population increases and fresh villages and wells are 
available as centres from which to work. At present, owing to the 
devastation of Kordofan by the Dervishes under Mahmoud, the 
population is small, but the production of gum last season 
amounted to over 80,000 ewt, valued at over £80,000 in Omdur- 
man. 

"The conversion of “ wady” into “ genena” and the improve- 
ment of existing “genena” by filling up blanks, will cause a very 
large improvement in the production and quality of the gum. 

Better means of communication would do much to help the 
mum trade, and a light railway from El Obeid to the Nile through 
the gum tract would mndoubtedly pay ; it would at the same time 
set free the camels at present employed on the main lines of export 
to act as feeders to the railway, thus enabling a much larger 
quantity of gum to be transported. 

‘The gum business is est left to private enterprise, but 
Government can assist it by help in digging wells and thus 
enable new villages to be estublished. ‘The revenue derived by 
Government from the gum iscousiderable, amounting to 20 per 
cenl. ad uiddorem, or about four shillings per ewt. 

‘A hunt aftera rubber-producing Ficus took me beyond the 
am tract to the south-west of Kordofan 5 this tree appears to 

iy new species; only a few were seen} ib wos reported to, be 

i ‘O50 miles further south in the Nuba country, ba 
plentiful some Tire £0 sro so far to verify the report, 
Shreve nt ie ty eating Ree 

To the weat lies a We able is such as i8 
fan from Dasfary ute He te oy ont ean of Baobab trees, 

i he rains 
Bore Suen the. water 2 drawn in the hot weather by means of a 
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Calatropie procera) bas grown to a great size na in almost rs 

(Calo! ot ‘the stems measnred 3 feet in girth. Bara i algo eine 

Some na fine grove of lines (Cibrus medion) generally Coush 
able for idan ruil (except water melons) i= nol ; 


nt of it is much felt. : “Baya e hack 
tee game of Kordofan comprised the greater kudoo, 8 Tr 
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which is not very common, and the gazelle ‘which abounds. 
Guinen-fowl, partridge, and sandgrouse are the chief game bitde; 
duck, geese, tenl, and afew snipe were seen at the Rabad Inke, and 
never have I seen such numbers of doves as on the trees near this 
water. 

The temperature during Mareh, April, varied from 98°F’. to 
105° F. in the heat of the day, and the night temperature 
varied from 42°F. (the lowest rening during the whole tour 
registered on the early morning of the 21st March) to 78° F. 
This wide range of ‘night temperature ia explained by the 
varying conditions of clond. 

‘The end of April saw me back in Omdurman, having travelled 
over 4,600 miles since I left on the Ist November, six months of 
incessant tmvelling often done under rough conditions, but with 
plenty of interesting occupation and in perfect henlth. 

Of the country, which time did not allow me to reach, the 
province of Kassala on the east is said to contain gum-producing 
forest of Avasia verer, and along the Atbara river Dom palm 
(Hyphone thebaica and small Saut (deacia arabiea) are re- 
ported to be the only trees met with. 

The Kahr-el-Ghazal country, on the extreme south-west, 
probably contains little forest of value, judging from the writings 
of Dr. G, Shweinfurth, who very thoroughly explored that region 
in 1868—70, 

There may possibly be some forest of value in the Nuba hills 
south of Kordofan. 

It is obvious that the forests of the Sndan being situated so far 
from the sea, an export timber trade is not practicable, but for 
exactly the same reason the importation of timber ia very expen- 
sive, and without a cheap timber supply the development of the 
country is diifieult, There is, therefore, every reason to reserve 
sufficient arens of forest to provide for the growing wants of the 
Sudan, and this has been recommended in the official report, 
Protection of such areas from fire and grazing is of primary im- 
portance, and the appointment of a competent officer to direct the 
work of reservation and protection of the forests and the utili- 
sation of their produce, is obviously necessary, What is true for 
timber is still more pressing in the ease of wood fuel, as the forest 
which has to hear the strain has already been much’ damaged by 
improper fellings and unrestricted grazing. 

‘The Sudan Government must look to its Director of Forests 
to shape its forest policy, and the appointment of an officer 
of the largest experience is desirable. Owing to the large deficit 
in the Sudan Budget, there is, apparently,a difficulty in obtaining 
sanction to new appointments, but. it is hoped that this will nob 
prevent the immedinte appointment of a Director of Forests, from 
which an economy should result from the outset. A retired Indian 
Forgst: Officer of great experience and high qualifications has been 
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found willing to undertake the work, and probably the new year 
will see him starting the Sudan Forest Department. 

By thedate of my return to Omdnrman the weather was pretty 
warm, but the wind was still from the north and the temperature 
of 102° F. in the day falling to 75° F. at night was not unpleasant. 
After writing a report in Khartoum I left on the 13th for Cairo! 
the first part of the train journey was hot,reaching 114° F., but on 
nearing Wady Halfa the weather became much cooler owing toa 
storm further north, and I found Assouan, which has the reputation 
of being hotter than the Sudan, very bearable, A very interesting 
day was spent here visiting the big irrigation dam, 

On reaching Cairo, Mr. E, Floyer, the chief of the Egyptian 
Telegraph Service, invited me to visit his casuarina planiations 
near El Gatta; his object is to grow casuarina for telegraph poles, 
and he has planted a considerable area with plants st three feet 
intervals; he has selected a piece of ground which becomes inun+ 
dated hy percolation from a canal ut high Nile, and this saves 
much expense in irrigating. Plants raised in a nursery are pnt 
out in February when the water fulls, and they are irrigated 
later by shadufs, which, for the small height that the water 
has to he raised, are the most economical means. The plantations 
have been very successful <0 far, and Cuevarina glavea, C. quatri= 
valvis, O. suberosa and 0. Cunninghamii are the species which 
promise best results. The funds at Mr, Floyer’s disposal are 
small, and to help to pay for the experiment he grows sissnl and 
extracts the fibre from it by machinery at a good profit; he also 
obtains some help by the sale of Hyoscyamus muticus, which 
grows readily and yields a good return. In company with Mr. 
Floyer I paid a visit to some plantations near Tel-el-Kebir ; unfor- 
tunately Mr, Birdwood, in whose care the plantations are, was 
not able to accompany us, so we had not much opportunity 
of learning the object of the planting and the conditions 
under which it had been done, Casuarinas here were adversely 
affected by salt in the soil; a species of Melia grew very well; 
also Ruhinta paeudacacia ; Eucalypti had suffered much from wind 
and numbers were hopelessly blown over. Much closer planting 
than had been adopted would be advantageous, Irrigation, which 
is absolutely necessary, was effected by means of a steam-pump, 

‘The plantations ‘at and near Ismailia were next visited. At 
Ismailia the main plantation consists of Casuarina planted some 
twenty five to thirty years ago, which have done very well, the trees 
having reached a height of 70 feet with girths varying from 4 to 
7 feet. Eucalyptus and a few poplar, which are mixed with them, 
have also grown well. Further east there is a trace of salt in thesoil, 
and Casuarina, Eucalyptus, and Albiezia Lebbek, which have 
been putout, are all badly grown ; even Tamarix articulata has not 
succeeded. The last plantation visited was the original casvarina 
plantation made by Mr, Marchetti thirty years ago. This has been 
successful, except on a portion where the soil contains salt. 
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‘These plantations would have been the better for thinning 
some years ago; they prove, however, that caswariau will 
Go well, provided the soil is free from salt, and would justify 
Government in placing more adequate funds in Mr, Floyer’s hands 
for his plantations at El Gaita, where the greatest economy com- 
patible with good work is exercised. 
C. E. Morten. 

Since this aricle was sent to press we have learnt that Mr. A. F. Broun, 
Jato of the Indian Forest Service, and for some time Conservator of Forests 
in Ceylon, hae been appointed ‘Director of Forests in the Sudan, We 
have much pleasure in congratulating Mr, Broun on his appointment.— 
Hox. Ep. 
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Iy almost all forests where the vegetation has been damaged 
hy forest fires, the loranthacem abound ; and if once they become 
established, they spread with great rapidity. It is not uncommon, 
therefore, to find forests almost ruined by these parasites, The 
vegetation, already weakened by the fires, becomes totally incapable 
of battling against the loranthacew; and as the better species are 
usually less abundant in sap than the inferior species, the former 
are the first that are killed out. It is useful, therefore, to make a 
study of these loranthaceous pests. But as they are usually 
classified by their flowers, and as the flowers only exist for a short 
period, it is advantageous to find oat some other method of dis- 
finguishing them, for owing to the lnge charges which a Forest 
Officer in India has to supervise, it is not always practicable to 
visit the localities of their revages at a time when all, or perhaps 
any of them are in Hower, The following classification is, there- 
fore, an attempt to distinguish them by their leaves, or by auch 
permanently existing purls as are likely to be available at; the time 
of any inspection. . As there are seventy-four of these parasites 
(according to Hooker's Flora of Britieh India), it is not ensy to 
identify them; but the present classification has afforded a certain 
amount of help to the undersigned, and it is hoped that it may be 
of use to others. 
' A, W. Losuineon. 
Lorantnacea, 

I.—Plants not di- or tri- chotomously branched: 
(A) Leaves opposite, subuppusite, oppusite and alternate 
or alternate.— Loranthus (all species except L. elus- 


‘ tiea.) 

IL—Plmnts di- or tri- chotomously branched ; leaves wholly 
opposite, reduced to scales, or Oz 
A.—Leajless puranites: 

(a) Stem 0, but inconspicuous stock which ramifies 
within the bark, which the minute branches per- 
forate, but scarcely rise above the surface,—Arceu- 

i, thobium, 
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(&) Bushes appearing prominently above t 
the bark — Viscum (four apeeion) pe partace et 
B,—Leafy parasites: 
(a) Hoary or tomentose shrabs.—Notothixao. 
(5) Glabrous shrubs. 
@) Very slender slirubs, with sheathlike thickening at 
base of branelies,— Ginatfoa, 
(i) Shrubs without sheuthlike thickening at base of 
branches, 
* Branches sparsely lenticelled ; fruit red, 
Lovantiiue (L. elastica.) 
* * Branches not lenticelled ; frait not red.— Visewm 
(eight apecies.) 


Lowanraus. 
I.—Root parasites, terrestrial growth: 
(A) Leaves alternate and opposite, lanceolate, 14723" 
obtuse or aente, penninerved. 
(a) Young parts rusty pubescent.—-L. Liguatvinns, 
(4) Quite glabrous.—L. terrestris, 


II.—Branch and stem parasites: 
(A) Branchlets dichotomous. 

* Quite glabrous, branches stout, terete, smooth, 
pale brown, sparsely lenticelled; leaves all 
opposite, sessile, very ‘thickly coriaceous, shape 
variable from orbieular to elliptie-oblong, obtuse, 
base ncnte, 3-5 plinerved; fruit ovoid, red, 
y—-2—L, elactica. 


(B) Branchlets not dichotomous, but triquetrous (3-angled): 
* Quite glabrous ; branches terete }" thick ; branch- 
Jets very robust, triquetrous, with flat or concave 
faces #" broad, smocth; leaves opposite, or 
whorled in threes, thickly coriaceous, broadly 
elliptic, 4"—6", often as broad, obtuse, base 
acute or rounded, nerves distinct; petiole yery 
stout, #"—$"; fruit, 4", ellipsoid, crowned by 
cupular ealyx.—Z. trigonus. 


(©) Branchlete neither dichotomous nor triquetrous: 
il alternate, 

(0) 1 ee ears penenth, rusty tomentose. * Rran- 
‘ches stout, datk grey, terete; leaves oblong or 
obovate-oblong, 1’—1}", tip rounded, glabrous 
above, pemninerved ; petiole, "4". —L. tomen- 
tosus. 

(1) Branches, and young leaves beneath, soft grey or 

buff tomentose, 
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* Rootstock creeping ; branches slender; Ieaves slen- 
der orbicular or cuneate-obovate, $”--1", penni= 
nerved, glabrous or grey pubescent or tomentose 
above; petiole 3’—4"; fruit elliptic-oblong, 4" 
puberulous.— L. bracteatua. 

** Branches very stout, sparsely lenticellate ; bark 
black, leaves obovate-cuneate #”—2", 3-plinerved, 
dark and opaque above, glabrous or ashy pubes- 
cent beneath ; petiole 4” —}".—L. recurvus. 

(iii) Glabrous except youngest parts; moderately robust. 

*Glabrous except youngest buds; branches not 

robust, bark grey ; leaves obovate-cuneate, 3°-1}", 
3-plinerved, variable in width, tip round or 
retuse, narrowed to petiole; petiole short; fruit 
oblong, 3", with persistent cupular toothed 
calyx.— L, cuneatue. 

Glabrons except buds; more robust than D. 
cuneatus; leaves obovate or obovate-cuneate, 
larger, broader and more thickly coriaceous 
than L. cuneatus, 14"-2", 3-plinerved ; petiole 
short ; fruit oblong, glabrous. —Z. sclerophyliua, 

##* Young shoots and buds seurfily pubescent ; habit 
of L. aclerophyllus, leaves very coriaceous, orbie 
cnlar or orbieular ovate, 147-2" x 1"-2", §-pli- 
nerved; fruit oblong, glabrous—Z. eubrobioula- 
ria, 

**** Branches terete, Ieaves linear or oblong, 3°-2" 5 
tip rounded, nerveless, glabrous; petiole y'y-}:-- 
L. liguiatus, 
iv.) Quite glabrous, very robust. 

Branches terete, bark smooth, dark; leaves 
elliptic, oblong-lanceolate, or linear, 3°—-5". 
variable in width, obtuse or subacute, narrowed 
to petiole ; thickly coriaceous ; striolate, nerves 
very obscure; petiole 4-4" stout—L. heleran- 

18 

** Branches terete, grey; leaves (rarely opposite), 
elliptic-oblong or janceolate, rarely obovate, 
276", obtuse or acute, thickly coriaceous, 
nerves faint ; petiole }°-}", fruit oblong-chovoi 
4”; crowned by cupular unequal S-lobed ealy: 
limb L. pentandrus. 

*** Branches terete, grey, densely lenticellate ; 
Jeaves elliptic or oblong, 3°-7'’ x 1}"—4", obtuse, 
nerves broad, distinct ; petiole 3”, very stout; 
fruit ovoid-oblong, 4"; crowned by cupular calyx 
limb,—. craseus, 


. 


z 
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(b) Leaves both alternate and opposite on same plant, 
(i) Young branches tomentose, all. parts pmberulons. 

+ # Branches slender; when old woody, terete with 
dark brown smooth bark and large lonticelss 
Ieaves elliptic, ovate or cordate, 4”—7", obtuses 
base acute, thin almost membranous, nerves 
very slender; petiole long 4-1" L. involucratus 

** Rusty tomentose; branches stout, long, terete 
lenticellate, hark pale; leaves ovate or ovate 
lanceolate; 3"~-6"; acute or acuminate, hase 
rounded or cordate, very corinceous ; nerves very 
faint ; petiole 4”—3"; fruit flagon-shaped, ovoid, 
long-necked, crowned, by 4-toothed ealyx.—L. 
coceineus. 

*e* Branchlets, and leaves beneath seurfily tomen- 
tose; branches terete, bark dark, “minutely 
lenticellate, of shoots rufous; leaves obovate- 
cuneate, 1"-2" young tawny on both surfaces, 
old glabrous on both, tip rounder, base narrowed 
to petiole, nerves few ascending; petiole very 
short; fruit 47-2"; gradually narrowed from 
trnmente tip to base, which has an annular 
thickening just above bract, terete, scurfy.— 
L. rhoplocar pus. 


(ii) Young parts rusty pubescent. 

* Branches rather stout, bark grey, lenticillate; 
leaves oblong &"-4", subacute both ends, glab- 
rous, coriaceous, nerves distinct; petiole }°-3"5 
fruit turbmate 4", top broad, subtrancate.—Z, 
‘umbellifer, 

** Bark almost black; leaves broadly ovate, larger 
and more coriaceous than L. umbellifer, hase 
rounded or subeordate; petiole long "9"; fruit 
turbinate.—ZL. elatus. 

(ii} Young leaves mealy or puberulous. 

* Branches rather slender, terete, pale, bark rongh ; 
leaves elliptic, 1"-14"; obtuse, base acute, corin~ 
ceous ; petiole 4’-2", rather slender.—L, Wightii, 

(iv) Glabrous ; branches lenticelled. 

* Branches terete, bark pale, dotted ; leaves elliptic 
24-4"; obtuse, hase acute, penninerved, nerves 
slender ; petiole 4”, stout ; fruit 4”, ovoid, rugose, 
~-E. Wallichanus. 

+ Vory near L. Wallichéanus, but leaves larger and 
broader.—L. intermedius. 


. 
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*** ranches very stout, bark smooth, red-brown, 
lenticels few; leaves ovate or oblong, 3°17; 
obtuse, coriaceous, greenish brown above, red 
brown beneath, midrib strong, nerves slender; 
petiole 47-4" 5 fruit ellipsoid. —L. Gardneri, 

**** Branches stout or slender, bark smooth, dark- 
brown, lenticels few, large ; leaves orbicular or 
oblong, 3°-4", hase cordate, rounded or acute, 
rather thin shining above; petiole 4°-3".—L, 
lageniferus. 

(¥) Glabrons; branches lenticelled or not; leaves more or 

Jess sessile, 


*Jarge bush, branches terete, usually smooth, 
dark or light grey, Ienticillate or not; leaves 
orhienlar, oblong, elliptic or linear, 3°—10" x 
}"-5", obtuse, thickly coriaceous, variable in shape 
and veining, sessile or stout’ petioled }7-$" 5 
frnit oblong, 3", smooth, crowned with eupular 
calyx limb——f, longijloms, 
Very robust, branches very thick, terete, bark 
pale, smooth or lenticillate, lenves ovate, 4° 6", 
bullate, acute oracuminate, base round’ or subs 
cordate, strongly penninerved, nerves many, 
arching, deeply, sunk and anastomosing, sub- 
sessile s fruit ovoid, 4”. —L. lonchiplglls, 
[Nore.—The bullate and strongly-nerved leaves are 
chsracteristic ! 

** Very stout, habit of large-leaved states of J. 
longiflorus, with oblique nerves, but leaves mneh 
thicker; leaves shortly petioted, elliptic, oblong 
or orbicular.—Z. sareophyllus. 

(vi) Ulabrons; branches not lenticelled, bark dark, 

(vi) * Branches stont, terete, bork smooth, dark 3 leaves 
ovate or elliptic, 2”---4”, acute or acuminate, pen- 
ninerved, nerves very faint, very coriaceous 5 
petiole }'-¥, rather senders fruit. ellipsoid, 
troneate.—F. pentapetalus. 

** Branches heat terete, brown; leaves sbovate, 
eliiptic, orhiewlar, cunente, or obeordate, 3°~ 
x1'a4%, obtuse or retnse, midrib stout, nerves 
slender; petiole 3"-}" stout; fruit globosely 
ovoid.—F, retusts, 

ae* Branches stout, terete, brown ; leaves narrowly 
oblong om elliptic, 173", obtuse narrowed to 
petiole, flat, thickly coriaceous, nerves faint, 

oblique 5 petiole very short; fruit oblong oF pyre 
form, 1”, smooth crowned by cupular calyx lim! 
—L. memecylifolins, 


IWENTIFICATION OF LONANTHACEA, HY THEIR LEAVES. 63 


(vii) Glabrons branches not lenticelled, bark light. 

* Branches robnst, terete, bark pale, smooths 

leaves oblong or ovate-lanevolate, 5” —7", acum- 
inate, penninerved, nerves faint, spreading, very 
coriaceous, pale and shining above; petiole 4", 
very robust.—J, puleher. 
Very robust, branches terete, smooth, bark grey ; 
leaves elliptic or narrow-oblong, 24”—3”, obtuse, 
natrowed to petiole, margins undulate, very 
thickly coriaceous; petiole very —short.—J. 
elegans. 

*** Very robust, branches very stout, terete, smooth 5 
leaves oblong, orbieular, elliptic or oblong-lanceo- 
Tate, 8° GT RIK" AT, obtuse, narrowed to 
petiole, penninerved, nerves few, raired on both 
surfaces, thickly coriaceous ; petiole }’~-$", very 
stout; fruit oblong, }”, smooth.—L. neelyher~ 
renvis. 

(c) Leaves subopposite. 
(i) Young leaves rusty pubescont or mealy. 

® Branches terete, bark dark, lenticellate; leaves 
oblong, or elliptic-ovate, or lanceolate, 2°-3", 
obtuse or subacute, base acute, penninerved, 
nerves very faint, coriaceous; petiole }7-4", 
rather slender; fruit small, glohoss, crowned 
with cupular calyx.—Z. Lookeriann, 

(ii) Quite glabrous; brauches lenticelled. 

* Hranches robust, hark pile, lenticillates leaves 
ovate or elliptic, 3"-5", sometimes 33'' diameter; 
obtuse, penninerved, nerves slender, very 
coriaceous ; petiole, #7=1"; fruit ovoid, closely 
ragutose.—L, obtusata. 

(iii) Quite glabrous; branches not lenticelled, bark dark. 

* Bushy, bark dark ; leaves elliptic or lanceolate, 
3"—8", often faleate, narrowed to petiole, nerves 
slender, fleshy, petioled; fruit ellipsoid glabrous.— 
L. odovatus. 

* ‘Branches very stout, bark smooth, black, shin- 
ing ; leaves linear-lanceolate, 6"—7° x 14", 
acuminate, base narrowed to petiole, penninerved, 
nerves many, horizontal, very obscure, very 
coriaceous, amooth, shining, flaccid; petiole 4°, 
stout.—L. Parishii. 

‘4 Branches black opaque; leaves narrowly fal- 
cately Innceolate, 3° - 5" x1’—1}", acuminate, 
base narrowed to petiole, 3-7-plinerved, nerves 
parallel, thinly coriaceous ; petiole }"-4".—- 
1, ensifolius. 

(iv) Quite glabrous ; branches not Ienticelied, bark pale, | 


” 
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* 


Branches terete, bark pale , leaves elliptic-lanee- 
olate, 3” —7", candateacuminate, base acuminate, 
anidrib sirony, nerves very faint ; firmly eoria« 
ceous petiole }"-5".—L. Brandisianus. 

Leaves lanceolate, or elliptic-lanceolate, 24” 
3°, acuminate, tepering to petiole, | nerves 
obscure, glaucous beneath ; petiole short.—L. 
hypoglaueus. 


“+7 Branches terete or obscurely angled; leaves 


ovate to elliptic-oblong, 4"-—-6", acuminate or 
cuspidatc, base obtuse or acute, nerves obscure, 
coriaceous, shining on both surfaces; petiole 
very short and thick—L. formosus. 


(a) Leaves all opposite. 


Gi) Leaves 


and young parts tomentose, mealy or scurfy ; 
generally white or grey. 


* Large shrub, branches stout, terete, usually closely 


“Large si 


lenticellate, bark dark-grey, branchlets and 
young leaves clothed with Aoceulent mealy, 
white fomentum (fugacious); leaves broadly 
ovate, or ovate-oblong, 2"—8", acute or obtuse, 
nerves distinct,arching, glabrous; petiole 7”—1"s 
fruit large, clavate.—L. pulverulentus. 

Large bush, variable in pubexcence, form and 
size of leaves; young shoots covered with soft 
white or rusty tomentum ; bark smooth, or 
levticellate, pale; leaves ovate, oblong, cordate or 
obovate, np to3”, obtuse or subacute, penninerved; 
nerves slender, glabrous or tomentose beneath, 
coriaceous; petiole 0-}"5 fruit pyriform 4”, 
tomentose—J, seturrula. 

Large bush with more copious white tomentum, 
and more rounded cordate leaves than ZL, 
scurrula; branches and leaves on both surfaces 
clothed with white or tawny appressed tomen- 
tum ; leaves orbicular or very broadly obovate, 3”, 
lip obtuse or rounded, base rounded ot cordate 5 
petiole }”-1"; fruit }” tomentose.—Z. cordifolins 


:) Leaves and young parts tomentose, mealy or scurfy ; 


generally buff or yellowish, 

rab, branches stout, terete, buff or pale 
rufous tomentose, bark dark, sparsely lenticellate; 
leaves. oblong, or ovate or linear-oblong, 
23"-4", obtese, base acute, often bullate with 
recurved margins, nerves faint, glabrous pale- 
green, shining above, buff or pale rufous 
tomentose below, very coriaceous; petiole }"-}" 5 
fruit ellipsoid, 4"-4", glabrescent, —Z. veelitua. 
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** Branches stout, terete, sparsely Jenticellate, 
bark grey ; branchlets and leaves beneath cloth- 
ed with fine cinnamon or tawny stellate 
tomentum ; leaves oblong or ovate-oblong, 14”~ 
3’, obtuse, base rounded, nerves most obseure, 
rigidly coriaceous; petiole 37-3"; fruit 4", 
subumbellate or 2” pedicels, pubernlons, and 
bearing naked orbicular pustulate tubercles.— 
D. thelocarpus. 


*#* Branches slender, hark grey, mealy buff pube- 
scent when young, not lenticellate ; leaves oblong 
or orbicular, 4"-1", rounded at both ends or base 
cordate, nerves few obscure, buff mealy on both 
surfaces; petiole 0; fruit }°-}", tip rounded, 
calyx limb bruncate,—£. Stocks 

(iti) Leaves and young parts tomentose, mealy or scarfy ; 
generally rusty red. 


* Branches terete, bark smooth, dark or grey, 
minutely lenticelled ; branches and leaves be- 
neath clathed with rusty, seurfy lomontum ; 
leaves elliptic, 1}"--4", uniform, obtuse, use 
rounded, nerves faint, glubrous above,” rusty 
below, coriaceous ; petiole }’—3”, villous; fruit, 
pyriform villous.—L. ferruginens. 

‘7 Small shrub, branches terete, closely lenticellate, 
slender; branchlets rusty and seurfily pube- 
scent, leaves elliptic, 14”, obtuse, nerves faint, 
spreading, thinly coriaceous, quite glabrous; 
petiole #72" slender; fruil charueteristic, 3", 
consisting of short ellipsoid head contracted into 
thin pedicel not thickened at base, scurfily pubes 
scent.—L. malacceneis, 

*** Branches terete, smooth, not Jenticellate, 
nodes distant thickened, branchlets rusty pube- 
seent ; leaves ellipie or obovate, 2"-3”, obtuse, hase 
acute, midrib strong beneuth, nerves very slender, 
coriaceous ; petiole }", slender.—-L, Muingayi. 

(ivy Glabrous; leaves minutely impressed, punctate on both 
surfiees. 

» Branches terete, bark pale (obscurely puberulous) 3 
Jeaves ovate-lanceolate, 2}"-4", obtusely acumin= 
ate, base rounded or acute, almost nerveless, 
thickly coriaceous, sessile; fruit 4", ellipsoid 
puberulous.—L. Lobbii. 

© Branches terete, thickly Jenticellate ; leaves 
elliptic, 247-3, acute or acuminate, almost 
nerveless, thickly coriaceous, petioled.—L, nodi~ 


flavus. 7 
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(¥) Clabrous ; leaves not impressed punctate. 

* Branches stout or slender, pale, bark smonth or 
lenticellate ; leaves elliptic-ovate, oblong or 
lanceolate, 3"-5" x 14-24", subacute or min- 
ate, base acute (rarely rounded), nerves distinct, 
spreading, very coriaceous, polished nhove; 
petiole }"-; fruit long, oval 4”, yellow, smooth. 
L. ampullaceus, 

Probably a form of £. ampullacens, from which 

it differs in the narrower neryeless leaves and 

glohose fruit—L. ylobuaua. 

Branches stout, terete, bark pale, warted ; leaves 

oblong-ovate or lanceolate 2”. ¥ 

minnte, nerves spreading, thickly 
petiole 3-4"; fruit ellipsoid. L, loniceroides (and 

L. capitallatus), 

“e* Probably a form of ZL. loniceroides, from 
which it differs hy being more robust, with larger 
and longer petioled leaves (and in the flowers). 
Ly psilaathue. 


see" Large shrub, branches terete, bark pnle; leaves 
ovate or oblong, 2"-3"x 17-15", obtuse (rarely 
cordate), nerves many spreading, modorately 


coriaceous; petiole $"-}", slender.—L. allidus. 


3 


ARCEUTHONIUM. 


-Minnte green leafless parasite, 
C1) Leaves reduced to opposite seales.—A, minutissd mun. 
Viscum. 
I.—Branches always leafy. 


(-t) Branches and branchlets terete, 


* Large green bush, brarches jointed ; leaves obovate- 
cuneate, 1"--2" broad or narrow, tip rounded, 
8-5 nerveds very corigceons, sessile; fruit }’-1", 
white—V, album. 

** Large shrub; leaves obliquely ovate or falcate, 
1"—5", variable in breadth, acute or accuminate, 
8-5 nerved (often strong), rather thin: petiole 
short; fruit 4”, yellow or brown.—V monoicum. 

(B) Branches terete or angular, branchlets angled. 

* Branches terete, opposite or whorled, rather 
slender; leaves obovate, oblong or rounded, 
4-14", obtuse or acute, bnse cuneate, 3-5 
nervec, not thickly coriaceous, petioled ;' fruit 
Tinear-cblong, warted,—V. verruculosum. 
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** Branches terete or angled and grooved, often 
very slender; leaves obovate to elliptie-oblong 
and linear-ohlong, rarely more (han 1", often 
unequal, obtuse, hase narrowed or rounded, 
3-5 nerved, petioled ; fruit 3", globose, smooth, 
purple, copiously but minutely dotted. 
orientale, 

*** A stout form of V. orientale, with larger, very 
thickly coriaceous leaves, 2”---44" long. 
ovalifolium. 

eee A form of V. orientale with branches and 
branchlets aeutely angled, and deeply grooved ; 
leaves petioled, elliptic-oblong or rounded, much 
waved, 1”, obtuse, 3-5 nerved.—V, orbiculatum. 

IE,- -Brauches sometimes leafy, sometimes leafless, terete. 

* Dwarf, forming much branched tufts 6”—10" 
long and broad, often parasitic on other loran- 
thacex ; branches short, terete, very stout ; 
leaves O, ot ovate, ohovate, spathulate or orhi- 
cular, }"-1", often ns broad, concave, tip raunted, 
base cuneate; upper leaves smaller, linear- 
oblong; fruit ovoid—V. capitellatwm. 

** Branches terete, very long and slender, 
10” —18", striate; internodes 1”——2”, nodes hardly 
swollen, not contracted ; leaves 0 or few, sessile 
or petioled, obovate or linear-oblong, or cuneate, 
1", tip rounded, hase cuneate, obscurely 3 nerved, 
coriaceous; frait subglobose, minute.—V. 
ramosissimum. 

Iil.—Branches leafless, angular. 

* Main stem terete, branches !}0"—-18", acutely 4 — 
or more—angled, long and slender, nodes not 
swollen nor contracted.—V. angwatwm. 

** Pendulous, 2—3—chotomonsly branched shrub, 
branches flattened, internodes, 17-2” x yf5"-4, 
striate and farrowed when dry, contracted 
nodes ; frit subglobose, yellow, smooth.—V. 
articnlatum. 

© Dwarf, rarely 6” densely tufted, branches flat- 
tened, contracted at nodes, internodes }"—-1", 
breadth variable; fruit ellipsoid 'y."—P. japond- 
eum. 


ve 


GINALLOAL 
Branches always leafy; thickened at base like a sheath. 
* Rather large parasite, stem terete, dichotomously 
branched; leaves ohovate or ohovate-oblong, 
14'—2", tip rounded, thickly coriaceons, obseure- 
ly 3-5 nerved; petiole very short, stout, flat ; 
fruit elongate —G. andamunicu. e 


I 
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“*Teaves linear-cuneate, 4"-2", tip rounded or 
emarginate, tapering to hase,” S-nerved, thinly 
coriaceous ; sessile. —G, Heljerd. 

*** Leaves linear, or narrowly linear-spathulate 
”.4", tip obtuse or retnse, tapering to base, 
nerves very obscure, thinly corinceous, sessile 
fruit ellipsoid, ”,~G, spathulifolia, 


Norormxos. 
I.~Ifoary or tomentose dtehotomously branched parasites, 


* Much branched, branches slender, young fomen- 
tose; leaves orbieulnr, or broadly ovate, 4"-2", 
obtuse, 8-nerved, transversely veined, sunk above, 
glahrous above, densely ochreous woolly beneath, 
coriaceous; petiole {"-}", woolly ; fruit ovoid, 
4", white-—J, jloccoswe, 
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Note on the Setikhola Wire Ropeway. 
By C.G. Rocens, F.C.H. 
Deputy Conservator of Forests, Darjeeling Diviston. 

Tue storm-burst of the 24th September, 1899, breached 
the Joretnmgalow-Pashoke Cart Road near the second mile from 
Jorebungalow, and a huge landstip has resulted, which stretches 
right up to the top of the hill at Senchal. 

‘This landslip has steadly increased in dimensions each suc- 
ceeding year, and as there seemed to be no chance of making 
acart-road across this slip for a number of years (probably at 
least seven), and as the fuel cut for the Commissariat Department 
has tobe carried along this cart-road to Jorebungalow, it was 
considered advisable to throw a wire ropeway across the slip so 
as to allow of fuel being earried across it at all times of the year 
and to lessen the cost of transport. 

In the cold weather the extra charge for carriage of fucl 
across the slip is Rs.3-2 per 100 maunds, while in the rainy 


seuson (1st June to 30th September) the cost is Rs.6-4 per 100 
maunds, 


LENGTH, GRADIENT AND DIMENSIONS OF THE ROPE. 

A length of 1,500 feet of Craddock’s improved patent erueible 
steel wite rope, 2 inches in circumference (Lang’s patent 6 strand), 
was obtained. 

'The actual space between the points where the fuel is placed 
‘on the rope, and where it is taken off the rope, is 1,222 feet. ‘The 
amount of rope going to the lower anchorage and wound round 
the drom is 138 feet, while that from the head of the wire rope 
to the upper anchorage is 140 feet. 

‘The mean downegradient is 4 degrees 20 minutes, the down 
gradient of the rope at the npper end being 84 degrees and that 
at the lower end of the rope only LO. minutes. 

To save manual labour in carriage the gradient was kept as 
low as pricticahle, the fuel having to be carried from the cart-rosd 
up to the head of the wire rope. 


ANCHORAGES OF THE WIRE ROPE. me 
‘The anchorages had to be placed at safe distances Of either 
side of the slip, Fo that they woul ‘be out of reach of any exten- 
i ip i ich might occur. 
Homa he ty it Dy per endo te, rope wa ted 
‘twice round the stem of n tree 6 feet in girth, a te aests ms 
twiefhen fastened to itself. Ata distance oo fee Ot nosing 
tree a loading singe was constructed, the rope ¢e ia point prawn 
vee a wooden intermedinte support to vals 5 O 


over Bt the ground in order to allow of the Toads of fuel being 


placed on its 
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Lower anchorage —The lower end of the rope was woand 
round a roller placed horizontally ; the two ends of the roller rest 
in two wrought-iron loops strapped on to the inclined uprights 
which take the sttain of the rope when stretched. ‘The upright on 
‘one side was the stump of an oak tree, on the other it consisted of 
two seantlings 6" x 4”, strapped together, io make a hear 12” x 4”. 
This beam was buried 10 feet im the ground, and a dry rubble 
revetment buil np aromnd it. The beam was inclined slightly 
away from the rope, and was tied with fencing strand wire No. 
4 (4" cireumference) to a similarly situated seantling 6" x4" 
buried 10 feet in the ground and packed with well rammed stones. 
A strut was also added to resist the tendency of the rope to drag 
the beam over. The root did not require strengthening in any 
way. 

The anchoraye lias proved to be quite strong enough, and 
shows no signs of yielding to the strain. 

The roller consisted of a log 8 feet 2 inches long and 
15 inches in diameter,  Battens 6"x 4” and 24 feet long 
were naile] nround the centre of the log to increase its ciream- 
ference to 74 feet on the part on whieh the wire was wound. 

The wrought-iron loops in which the roller rests were 2 
inches wile and } inch thick. These were not strong enongh and 
broke when the rope was strained, but their fracture hos not 
affected the stability of the anchorage. 

Eight iron bands 14” x }” thick were shrank on to the roller 
near each end, on either side of the holes in which are placed 
the levers used in. rotating the roller in order to prevent the roller 
from splitting under the cross strain to which it was subjected. 

After leaving the roller, the wire rope passed over a steel har 
fixed on to the top of a wooden support so as to raise the rope 
sufficiently off the ground to allow of the lous being taken off 
the rope at the level of the eart-roud. 

A wooden platform was constructed in front. of this support 
aga standing place for the men employed in removing the loads 
from the rope. 


SMALL WIRE ROPE, 


A small wire rope was stretched across the slip to take back 
the empty carriers, 

‘This consisted of 14 ewt. of best galvanized steel fencing 
strand wire (No. 4), 3° in circumference, 

It wax first stretched right across the slip to the upper end 
of the anchorage of the large wire rope. It broke while being 
stretched tight at the point where it was spliced in Caleutta. ‘The 
longer of the two portions was subsequently re-ereeted with a 
shorter span of about 900 feet, and has stood. 

‘The mean gradient of this small wire is 6 degrees 30 
minutes, the gradient at the upper end being t1 degrees 20 
minutes, aud ut the lower end 50 minutes, 
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METNOD OF PLACING THE LARGE WIRE IN POSITION, 

The small fencing strand wire was first wound on to the 
roller at the lower anchorage to prevent entanglement, and was 
gradually unwound and one end carried straight across the slip 
by 20 cooties. ‘The other end of this wire was attached to the 
end of the large wire rope, which was on a drum when purchased, 
‘The drum was then placed on a har just in front of the roller of 
the lower anchorage, the ends of the’ bar resting on two forked 
uprights in which it rotated. The large wire rope was then 
passed round the roller, and gradually unwound and pulled 
across by means of the small fencing wire and then fixed as above 
described (see Lipper Anchorage). 


TIGUTENING OF TITE MAIN WIRE ROPE. 

The roller around which the large wire rope was wound had 
four holes in the same vertical plane, equidistant from each other, 
hored near either end of the roller, ‘the holes were 2 inches 
square and were eut right through the log; in these holes two 
steel levers, 15 feet long and 2 inches in diameter (ending in 
eyes to which ropes could be fastened if necessary), were placed. 
‘These levers were found to be too heavy, and were subsequently 
eut down to 10 feet, One of the levers was placed in the hole 
which was nearly at the top of the roller, and then brought into a 
horizontal position, thus rotating the roller on which the rope 
was wonnil, 

While this lever was held so that it could not move, another 
lever was then similarly put into a hole near the other end of 
the roller, and as soon as the strain of the rope was taken on 
to the second lever, the first one was removed frem the roller. 
‘The second lever was then made lv rotate the roller and the first 
one then brought into use, and the process repeated until the 
rope was strained so tight that the gradient ut the lower end 
where it passed over the support was about 10 minutes down. 

Great difficulty was experienced in straining the rope 
tight, as the levers, which were of wrought instead of cast steel, 
were not strong cnough to take the strain, and bent. Eventually 
the rope was ned suiticiently tight to allow of the loads 
coming over, but it isnot possible with the levers in stock to 
strain it any tighter. 

When the rope was strained as tight as was necessary, a 
scantling was placed across the two supports of the roller, and one 
of the levers eased back slightly and allowed to rest against it. 
‘The lever being jammed tight’ against this horizontal scantling, 
keeps the main rope from unwinding. 


SMALL WIRE ROPE, 


This beinga very light rope, was stretched from the upper 
end. ‘The drain on which the large wite rope arrived was used to 
wind the small wire rope, which was then placed on a horizontal 

° 
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pole resting in two strutted forked uprights, The drum was 
rotated around this pole by means of 8 battens 3°42” in section, 
4 feet long, used like capstan bars, Coolies turned these bars 
round till the rope was sufliciently strained and the dram fixed 
by jamming two of the bars against a pole resting against the 
two forked poles in which the axis of the drum rotated, 


CARRIERS, 


‘The carriers used were obtained from Messrs. Marshall, Son 
and Company, and are teu-shoot, carriers. 


‘The carrier consists of a grooved wheel and a hook, to which 
the wood is attached. One end of the axis of the wheel ends in 
ahead 1} inches in diameter. The axis is ? inch in diameter 
ani the hook is slotted on to its other end. ‘The upper portion of 
this hook, where it is fastened to the axis of the grooved wheel, 
consists ofa bar 1} inch wide hy J ineb thick, “Dhis bar is 3 
inches long, amd projects beyond the grooved wheel. ‘The lower 
‘portion of the hook is 4 inches Iong, circular in section, and 
half an inch in diameter. The hook is so bent that the portion 
‘ofthe hook, to which the rope sling in which the fuel is carried, 
is cxnctly vertically below the contre of the gronved wheel. 

‘The external diameter of the grooved wheel is 3} inches, the 
wheel is } inch wide, the rim of the wheel 0-15. inch thick, 
and the grove 0-4 inch deep, ‘The grooved wheel is given 007 
inch play between the head of the axis and the upper portion of 
the hook. : 

‘The grooved wheels were of cast-iron and the hook and axis 
of steel, ‘The wheel was pierced so as to allow of the axis being 
freely oiled, 
hese murtiers did not prove successful, as the rims of all the 
cast-iron grooved wheels chipped and broke. They got very 
hented travelling over the rope, and seemed to heat unequally, 
and pieces of the rim few off, They were all useless within 
Jess than a fortnight, Wrought-iron was welled on to the 
broken grooved wheels locally, and the diameter of the wheel 
slightly inereased. ‘The carriers thus altered are now working 
satisfactorily. 


WORKING OF TAE ROPEWaY, 


The load which cau be sent over on one carrier is from 3 to 
Amaunds. ‘The fuel is placed in a rope sling, one loop of which 
is placed on to the hook of the carrier, which is then lifted and 
placed on the rope. 

Asa rule, the firewood just reaches the lower end of rope, 
but occasionally it sticks, when a second load with a light rope 
attached to it is despatched, and the two loads drawn in together. 

Some loads travel faster than others, and impinge upon a 
heap of brushwood and earth, which brings them to rest, 

° 
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Planks and seantlings are also carried over the rope. A load 
consists of 4 seantlings 12 feet long and 6" X 4", or 6 planks 12 
feet long by 12” X 1" or 2".. ‘Two carriers are used. Rope 
slings are pat round the scantlings, or planks abont 4 feet tic 
each other, and placed in the hooks of the two carriers, and the 
load travels across the rope. 


COST OF WORKING. 

Thave arranged to pay 4} pies per mannd of wood carried 
over the lines by the wire rope during the rainy senson and 3 pies 
during the cold weather, when the coolies can work longer. ‘This 
rate includes the earringe of the wood from the eart-road tothe head 
of the wire ropeway and the carrying back of the empty carriers. 

The cost of lubricants from May to August has been Its.14, 
and Rs.34 has been paid for repairs to. carriers, 

The lubricant first used was castor-oil. Tam now trying a 
mixture of tallow and black lead, which I bope will be cheaper, 

The cost of the wire ropeway is epitomized as under — 


Rs, a. pe 

26 carviora at Rs.2-12 9312 0 
300 feet of Craddock’s improved patent 
crucible steel wire rope, 2” circumference 

on wooden reel, and freight ... « 367 0 0 

‘Two steel straining bars «. 79 120 


1} ews, of best galvanized steel fencing 
strand No. 4, railway freight and packing 34 8 0 
Anchorages of wire rope and platforms and 
intermediate supports m2 7 5 
"Two wooden blocks for stmining main rope 
(not yet used) 
‘Two steel levers 
Coir aud Manilla rope for straps for fuel 


‘Total 


C, Gitrert Rocens, 
§ Deputy Conservator of Forests. 


DARJEELING, 
The Ath November, 1901. 


List of Trees, Shrubs, &., to be found in the Jerruck. 

Division, Sind Forest Circle. 

CLASS —DICUPYLEDONS, 
DIVISION I, - 4NG1OSPE RMS. 
SUB-CLASS [.—POLY PETAL, 

A,—THALAMIFLOR-A, 
Okprr IL—-Ranuncucacea, 
1, Delphinium eanioulefotium. Along the Indus, ‘The 

flowers are used in silk dyeing. (Uncommon.} 


. 
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Onper IL.—Axoxaceat. 
1. Annona sqnamosa,—Vern. Sharifa.—Cultivated in gard- 
ens,—(The custard-apple.) 
Oxpen IL—Memisrrmuacen, 
1. Coceulus villosne.—Vern, Karsan.—Common throughout 
the Division, The leaves macerated in water form a consistent 


green jelly, and the juice of the ripe berries makes a durable pure 
ple ink.— Stewart Graham.) 


2 0. Lewha—Vern, Kai—Common  throughont the 
Division : said to be used asa partial substitute for hops in the 
mannfactnre of Indian heer.--(Murray.) 


3. Stephania rotwnda.—Common. 


Ovorr IV.—Nymenmacea. 
1. Nymphoea lotus —Vern, Kuné,—Common in marshes. 
Var N. pubescens (Iooker).— Both these varieties are to he 
found in tanks, pools, etc. ‘The tubers are eaten both raw and 
roasted by the natives, and are much esteemed by them. 


Orpen V.—Paraveracer, 


1, Argemone mexicana.—The Jamaica yellow thistle. 
Naturalised throughont India (Hooker). By roadsides and in 
fields for about a mile inwards along the Indus. Near Katei, # 
covers large Lracts. An oi] is extracted from the seeds. 


Oxpen VI.—CarrariDe®, 
Cleome viscosa,—Vern. Kuthori.—-Throughout the Divi- 
infrequent. 


2. Gyaandropsis pentaphylla,—-Vera. Kénro.—Throngh- 
out the Division an oil is extracted from the seeds. 

3. Culaba indica—Vern. Khodab.—Common (Strameria 
tetranda}. 

4. Oupparis aphylla—Vern, Kirir.—Occurs in the North 
of the Division, more especially in the Katiar Range. The wood is 
used for the knees of boats; also for rafters and for fuel. 

5. C. horrida—Vern,  Arianda.—Common, 


Oxper VIL.—Csrvoriyi.es, 


sior 


1. Saponaria Vacearia.—Vern, Nambho,—Very common. 
‘The mueilayinous sap of this plant is used as soap by the natives 
in washing clothes. Ib is also said to bea good therapeutic in 
cases of itch,—-(Qypsophila Vaccaria.) 

2. Palycarpon Loflingie.—Common, 

3. Polyearpiea spicata. —Throughout the Division.—(Poly- 
carpiea stuticaformis.) 


. 
. 


LIST OF TREES IN JERRUCK. cG) 


Orver VIIEL—Poxronacer. 
1. Portulaca oleracea,—Common, 
2. P. quadrifida.—In marshy places.—(Illecelvune verticil- 
latum.) 
3. DP. tuberosa—Vern, Lunal.—Common. 


Orver TX,—-TaMarisciner. 


L. Tamarie galliew—Vern. Fye—Common. Very use- 
ful as firewood, The galls produced by the attacks of gall flies 
are used as a mordant and possess astringent properties.—(Murray.) 
Var P, indica.-—Common. 

2 7, dioica, —Common ; all along the Indus and on the sea 
coast. 

3. P. articulata.—Vern. _Asri.—'To be found in the north- 
ern foresis of the Division, and attains to a very fair size. The 

lis obtnined from this tree are used in the same way as those 
rom T, yullica as an astringent and as adye, ‘The wood is used 
in turnery, (2. orientalis.) 


Orpen X.—Evatixnea. 
1. Rergia odorata, —In marshy grounds, 
8. B. estivesa,—Common in marshes, 
3. B.ammannioides.—In marshy ground. 


Oaver X1,—M alvacer 


1. Malva rotundifolia.—Vern. Chaniiré. Common} chiefly 
onthe hills. The leaves and seeds are used in medicine—(Murray.) 

2, Malve parviflora (Marsh mallow).—Common through- 
out the Division, 

Sida rhombifolia.—Vern. Ravaira.—Common through- 
ont the Division, (8. cordifolia.) 

4 Abutilon bidentatum.—Vern, Baraiva.—Common. A 
good fibre, usefal in the manufacture of ropes, is obtained from 


ane pare omutierm.—Vern.  Barairn..—Scaree 


Shtained from the stem, A. tomentomen. 
from the sre obi a theonghon fhe Division. Sean, 
7, Trina tobata.~Thronghout, the Division im waste; the 
‘ dered to be a fair substitute for flax. 
marae ore glechomifolia —Thronghout the Division. (U. 
care  ribisens Trionnm.—Tivonghout the Division. 
10, H. furontus.— Throughout the Division. 
11) H, Gibsoné.—-Thronghout the Division. Uncommon. _ 
12. Thespesia populnea.—Vern. Bhendi.—Found only in 
gardens and asa roa side tree. Hard durable wood; does not 
; ize. (‘The Portin tree.) 
ae by eae Stocksi (Stock’s cotton tree).—A few at 
Ciifton, near Karachi. Mooker says, that it seems probable that 


rope is made 


x 
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« thia may be the wild form of the plant cultivated as @, herbacenm 
and therefore the parent type of all the forms of Indian cotton.” 


Orpgr XIT—Triacer, 
nice Grewia populifolia.—Vern, Gango——Common on the 
ills. 

2. G, salvifolia.—Vern. _Bihu!.—Throughout the Division. 
3 G.asiation.—Vern, Phatso.~ Cultivated in gardens for 
its fruit. (G, villosa.) 

4, Corckorus olitorins.—Vern. Bunpat.—-Found  every- 
where; a coarse cloth ealled Tat is made from the long silky fibres 
of the bark; also, paper and rope. 

5, O. Antichorus:—Vern. Madhivi,—Very common, A 
camel fodder plant, very mucilaginons (C. kwiilia.) 


B.—DISCIFLOR. : 


: Orper XIU.—Zvoorayv1..ba 

1, Pribulus tervestvia.—Vern. Prikandet, 

2. T. alatue.—Vern, Nandi Trikandri.—Common through- 
out the division. 

3, Seetzenia ortentalie —Common, . 

‘L Zygophyllum simplez.—-Vern, Putlani.—A_ enmel fod- 
der plant. 

5, eoceinewn..On rocky ground; eaten by camels and 


goats. rie . 
G. Fuyoni arabiea. Vern, Dranu.—Common. 


Oper XIV.—Roracka. 
1, Peganwm Harmala,-—Common. 


Orpen XV.—StmaRnupes. 
1. Suriana maritima.—On the coast; a littoral shrub. 


Ounen XVL—Meriacer. 

4," Melia azadivachta-—Vern. Nim. Throughout the Di- 
vision, usually as a rondeide tree: was planted in the Sonda nur- 
gery and has established itself in the Sonda reserve. 

2, Melia azedarach.—Vern. Bakhan.—The Persian lilac. 
Scarce. In gardens ab Kerachi, Kotri and Hyderabad. 


Oxper XVIL—Riannea. 
1.—Ziayphns Jujuba.—Vern, Ber.—Common. 
2. Z. vulgavia.—Common. 


Orpen XVII.— Axacanpiacen. 
1, Mangifera indica.—The mango, 
C—CALYCIFLORE : : 
Orner XIX.—Laausose, 
1. Crotalaria. Burhia.—Vern,  Dranu,—Found through- 
out the division, ‘The fibres are used in the manufacture of rope. 
° 
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2. Cyumapsie psoratioites.—Vern, Gowri Ki i 
. .— Vern, ws, —Found d 
everywhere in hedges, ete. Ie largely cultivated. for it ate 
and tender legumes, which are used as a vegetable. 

3. Indigofera paucifolia.-Vern, Nir.-—Ev P 
plains su blue dye, resembling indigo, is obteined how eee 
1. Parviflora, 2. semitriju ' i 

a iaig 9%, 1 argentea. 1. co 
All common in the plaine.. It is. from these plants thet dhe, tue 
dye s0 commonly used by Sindhis is obtained. 

4, Tephrosia tennis.—Common, i 
tooth-brushes by natives. epee Tbe Elgsi ane Gaede 738 

2. purpurea, 1. paueiflora.—Common. The twi; 

1, purpurea are toed in waking backcte; tee Tn NRE OF 
& Butea frondosa—Vern, Pale. —U in a wi 
state ; is grown in gardens, e Spatemsn. te 8 tld 
6. Gaesalpinia, Bondwcella.—Vern. Kirbue~(The f 
but plant) Common in hedges and. in waste ‘The bask “and 

nuts are powerfully tonie and are employed in feve 
native practitioners. (The nicker mt) by 

7. Poineiana regia, The gold Mokr.—In gardens. 
P.elata. 

8, Parkinsonia aeuleata.—Vern, Viluiti Kikar—Found 
in hedges and on roadsides. A native of the West Indies. 

9. Cassia Fistula.—Vern. Cham-kant. Planted in gardens. 

10. C.aurioulata.—Vern. Chowen.—Common, ‘The bark 
ia need hy tanners and the roots by workers in jron and steel. The 
twigs are naed as tooth-brushes. (C. obovita.) 

LL. @. Absua—Vern.  Chowan,—Common, 

12. Tamarindwe indica—The tamarind, Common in 
gardens and near villages. 

13. Bauhinia purpurea.——Tn gardens.—(B, variegata.) 

14, Prosopie epicigera.—Vern, Kundi—Next to. babnl, 
the chief forest tree in’ the Division ; attains to a considerable 
height and girth. Useful principally as firewood. 

15. Dichrostachys etnerea.—Uncommon ; have got it nb 


Sonda, 

16. Mimosa rubieantis.—Vern. Hajero. (One of the 
mouths of the Indus is called the Hajero), Common : slong the 
river and on the banks of canale. 

li, Acacia farnesiuna,—Vorn. Vilaiti bikar.—Common. 

18. Acacia arabica.—Vern. Beébitr.—The forest tree of the 
division, (Tha babul.) 

19, A. Jacquemontit.—Vern. 

20, A, eburnea. Vern. Kiker. Common : in stony lands, 

21, A. Catechu.—Not indigenous : attempts— not very suc~ 
cessful ones—have been made to introduce this as a forest tree 
hut it does not secm to be able to resist the cold. 
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vs 22. A, Senegal—Vern. Khair.—Common ; especially on 


23, Albizsia, Lebbek—Vern. Sirras.— inci 
ne k—Vern. Sirvas.—Oceurs prineipally as 
oh Ac olatesina: In gardens. 
. Pithecolobium dulce.—Planted at Sond i, Kati 
ete., bit does not thrive, ° eee earn aes 


Orpen XX,—Ruizoruores, 


» 1, Rhizophora mucronata.—Vern. Kamo.—Common along 
the banks of the Indus. ‘The bark is used in tanning. 

2. Ceriops Candolleana.—Vern. Chawri. (The mangrove.) — 
Common all along the cvast, salt-water creeks and the mouths of 
the Indus, The bark, roots and frnit are used in tanning. 

3. Bruguiera gymnorkiza,—Common along the banks of 
the Indus near the sea coast, The bark is used in dyeing and 
produces a black, 

Orpen XXI.—Myntacea, 


1. Paidium Guyava. (The Guava.}—Cultivated, 
2. Kugeta Jambolana,—Vern. Jamni.—Cultivated in 


gardens. 
Onper XXII.—Lyturaces, : 
1, Lawsonia alba.—Vern. Manidi.—Cultivated as a hedge 
lant. 
Pina. Lagerstremia Flos Regina —Have only got it at Jerruck. 
3, Sonneratia acida—Vern. Tiwar,—Very common in 


the delta of the Indus, 

“ Oaper XXIEL—Cuccrpiraces, 

1. Cephatandra indica.—Vern. Kanduri,—Found every- 
where. 
d Mukiae peabrella—Vern. Belluri. (The bristly Bryony.) — 
Very cominon 3 is found in rubbish heaps and in hedges. : 

eg  Cleuolepis cerasiformiv.—Found everywhere; is eaten 

by cattle, 
XXIV.—Cactre. 
‘i 1. Opuntia Ditlenii.—Vern. Chappal.—The broad-leaved 
prickly pear. Naturalised. In ry stony places. A downright 
nuisance, 


Oxper XXV.—Ficomer. 
{1 Seeuvium Portulacastrwm.—Common on the sandhills 
along the eea shore. 
2. Trianthema monogyna—Vern, Narmak.—Common 5 
on waste ground in the plain. 
3. 7. erystali na.—Vern, Waho—Common ; 0 eamel fod- 


der plant. 
cide P, pentandra—Vern, Narmak, Common sill over the 


plains, A camel,fodder plant. 


. 
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5, T. hydaspicr.—Vern. Fysar-lani. A camel fodder plant. 
6, Molluga kirta—Vern, Kothak.- ‘Throughout the Divi- 


7 M. etricta,—Thronghout the Division. 
SUB-CLASS IlL—GAMOPETALA. 


Orogr XXVIL—Resrscea. 
1. Oldenlandia corymboat.—Very common ; a weed. 
2. O, retrovea,—Near Karachi. 
Oxver XXVIT.—Goapenovien, 


1, Seevolu Ken‘gii,—Common on the sea shore neat 
Karachi and in the delta of the Indus, 
2. 8, Lobelia.—Common on the sea shore. 


Orver XXVITI.—Myrsine a. 
1. Agiceras majus.—Vern, Chawer.—Common in salt mar= 
shes and on the shore. 


Orpen XXIX.—OvEaceR, 


1. Olea cuspidata,—Vern. Khoso-—Uncommon. ‘The wood 
is very hard and heavy and takes @ good polish : used in tornery 
and for making comb’, 


Onver XXX.—ArocyNacks. 
Rhazya. stricta,—Vern, Suir,—Throughout the Division. 
A tonic infusion is made from the leaves, 

2. Merium odorum.—Along the banks of rivers, etc. } also 
cultivated in gardens, There are several varieties, white, red, etc. 3 
also double and single. Very poisonous. Camels sometimes eat 
the leaves, which always prove fatal. Perhaps only a variety of 
NX, oleander of the Mediterranean region which extends eastward 
to Persia.”—(Hooker.) 

Onper XXXL—Ascieriapea, 

1. Peviploca aphylla.— Vern, BavaiCommon. ; 

2. Onystelma esculentum. —Vern, Dudhi —Common ; found 
ctinoing on milk-bush hedges, ete. Is browsed by cattle. 

Calotropia giyantea,—Vern. Ak.—Common ; grown in 
the Gey poorest - eoil known as the Chinese siJk plant. The 
fibres of the plant are used in the manufacture of twine and fish~ 

ing nets, 

C. procera.) f 
(0. rroeeremia extensa.—Vern, Khavial, Very common as & 
hedge plant; is usually found near @. gigantea. 

6, Sarcostemma intermedium.—Vern. Soma.—Common. 

The juice has a very acrid taste, and the plant is said to be very 
antipathetic to white-ants. 
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Orver XXXTIL—Bonacines. 

1. Cordia Myza.—Vern. Gidova.—Found at Sonda and 
neighbourhood on both sides of the river. 

2. © Rothii,—Vern. Lyar.—Common. The wood is ure- 

fnl fer building and for carpenter’s work, ‘The feuit is largely 


eaten by the natives, 
3. Heliotropium Kickwaldi,—In the plains, frequent, One 


of the few European plants found in Sind. 
(A. calcareum, H, ovalifolinm.) 

4. Hi. rarijlorum.—Near Karael 

5. Trichodeema africanum.—Vern. Pabiirpani.—The 
leaves are used in medicine, 

Orpen XXXIII.—Cenvorvunaces, 

1. Lpomea hedernecea.—Vern, Hab-ul-nil.-—Abnndant, 

2. T. biloba, (The goat's-foot creeper.)—Found in Karachi ; 
ie being planted along the Indus by the Forest Department on the 
sanddunes and by the Publie Works Department along their 
bands. 

3. Convolvulus arvensie.—Vern. Haran-pag.—The deer's- 
foot convolvyulus. Very common. 

Oxnver XXXIV. ~-SoLanacea. 


1. Solanum sarmentosum.—To be found all over the plains 


in all soils, sae 
5. Melongena.—Cultivated frequently. (8. trilobattin,) 
- 4 Phyaalis ‘minima—Vern, Baiman.—Common, 


3B. Withania somnisera.—Common. ‘ 
4. W. coagulans.—Vern, Panir-jo-photo, Common, This 


h has light coloured leathery leaves, densely covered with short 
late hairs arranged in tufts. They are used to curdle milk, 
whence the native name of * panic” or cheese, (Murray.) The 
cheese-maker.”  (Hooker.) 

5. Lycium euvopeum.—Vern. Gangro.—Common. Brows- 
ed by camels and goats. 

6. L. barbarum.—* Doubtful whether it should be separat- 
ed specifically from L, europenm.” (Hooker.) 

7. Datura fastwosa.—Vern. Dhaturo.—Common ; in waste 
places ; a Weed. 
(2, alba.) 


ORDER XXXV.—ScnopaceaRwen, 
1. Linaria ramosissima.—Common in stony pl 
i a t stony places, 

2. Schweinfurthia apherocarpa.—Vern. Sonepat 
dragon.)—-Common in stony places, ae Gna 
Jindenbergia abyasinicas—Common in stony places, 
ec tplidtvem Avmifusum.—Common near tanks and in 

laces. 

Compylanthns ramostesimus,--On the li i 

between Hyderabad and Katiar, pig ee 
. 
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Onper XXXVL—Brenoxtacea. . 


1. Tecoma wndulata.—Vern. Lohiro.—To be found in the 
hills ; the timber is hard and close grained. 


Orpen XXXVII.—-AcantHacesx, 
1, Justicia simpler.—Vern, Nazpat.—Found in waste, 


Onper XXXVITIL—Verpenacea. 


1, Lantana indica,—Common. 

2. Lappia nodijlora.—Vern. Wakem. Found in moist sitna- 
tions ; would probably be useful if encouraged along the river 
(Indus) banks, as it gives consistency to the soil. 

3. Priva leptoatachya.—In moist. situations, 

4. Glerodenitron phliomoides, u. Gharait, In hedges; 
a large bush. There are two varieties, one with white, the other 
with red flowers. (Nairne gives white only.) 


Onper XXXIX.--Lasrata, 
1. Ocimum basilicum,—Vern. Nazbo. The common sweet 
basil, Indigenous ; usually cultivated. 
SUB-CLASS ILL--MONOCHLAMYDEE. 


Oapen XL—Nveracine, 

1. Boerhuavia, vesticillata.—Vern. Nakbel.—Very common ; 
somewhat of a pest to cultivators, as it has long fusiform roots 
penetrating deeply; is greedily eaten by goats, camels and cattle, 

2. BL elegans.—Searee ; only found in the north of the 


division, 
Orpen XLT.—AMARSNTACR®. 
1. Gelosia aargentea.—Vern,  Survali 
weed Digere arvensin Vern. Padata.—Common, Uked as 
herb, (Murray. 
wpe “Ramarntcsfanifoliea,—A field weed. 
4, Cyathala prosyata,—Vern. Dayal.—Common. fe 
5, Achyranthes despert.—Vern. Margion-& troublesome 
weed, to be found everywhere in the open. When incinerated, it 
‘ds a considerable quantity of potash. Used in cases of scorpion 
‘ngs and punctures caused by babul thorns, 
%. Alternanthera sessilis. —Vern, Samki—A common weed + 
greatly esteemed as a pot herb by the natives. (Murray.) 
Onver XLIL—Crrxoropracen. 4 
1. Chenopodium album.—Vern. Shit, (The white goose- 
—Common. 
Atriplex Stocksid. Common in salt marshes, 
Arthvoenemun indicum,—Common in the salt marshes, 
neat Karachi and Keti Bandar: furnishes an alkali used in the 


manufacture of soap and glass, 


A common field 


82 LIST OF TREES IN JRRRUCK. 


4. Sueda fruticosa.—Vern. Lani—. 
sola is made froin this plant, eae Acai 


5. Sueda maritima,—Vern, Khari Lant-—Found throagh- 
out the Division, more especially in the Mulchand and Penah 
Ranges. An impure carbonate of soda (Suji khar) is obtained 
from. it by incineration; it ia used in soap-making, calico dyeing, 
washing, ete. The plant is the favourite food of the camel. 

= . ne. rubra.—Vern, Poi—Common. This and a 
variety (B. alha) are cultivated and used as pot herbs. ‘The baji 
of the Anglo-Indian breakfast table. ” 


Orner XLIN1.—Pouraonacka, 


1. Calligonum polygonoides—Vern. Phog.—Common. 

2. Rumex dentatus—A weed used as a pot herb by the 
natives, 

3. BR. vesicariue—On the hille ; is sometimes cultivated. 


Oaper XLIV.—EurHoreiacex. 

1, Euphorbia thymifolia.—Vern. Dodak. Very common. 
2. 2. Pirucalli,—Vern. Sair—She milk-bush. Very com~ 
mon, 

‘3. B. nertifolia.—Vern. Thur-—The common prickly pent. 
A pest. 
4. Phyllanthua reticulatue—Vern. Kamo.—A large scan- 
dent shrub; very common. A forest. pest. 

5. P. Niruri.—Vern. Nirwri.—Common. 

6. Flueggia microcarpa.—Common. 
7, PB. lewopyrua——Vern, Kiran—Common in open sitna- 


8. Chroeophora tinctoria.—Inirequent. 
9. 0. obliqua.—Inirequent. 
10, C. plicata.—Vern, Sibali,— Infrequent. 
Ll. Mallotua philippinensis.—Infrequent ; yields the pow- 
der for the Kamala dye used in colouring silk, 
12. Ricinus communie—Vern, Brandi, (Castor-oil 
plant,J—Common ; cultivated. 
: Onner XLV.—URTICACER. 
Morus alba. —Cultivated in gardens. 
AM. indica.—-Cultivated in gardens : a shrub. 
‘M. lavigata, Cultivated in gardens. 
Fiona bengalensis.—Vern, Wad.—Common, 
F. religiosa.—Vern. Pipar.—-Common, 


Over XLVI.—Casvarinee, 


1, Casuarina equisetifolia.—The beef wood of Australia, 
Planted at Malic, neat Karachi; a good many also in Karachi, 
Kotri, Hydrabad, ete., along roadsides and in gardens, 

. 
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Onver XLVI.—Sanicixes. : 
1. Salix tetrasperna.—Vern. Sufaida.—Uncommon ; usti~ 
ally in gardens. : : 

2." 8, aemophylla.—Vern, Rudka. Fairly common in Upper 
Sind, but scarce in Jerruck. Cultivated. 

3. Populus euphratien.—Vern,  Bahan.—All along the 
banks of the Indus, chiefly in the Keti-Melruni Reserve 3 is more 
often met with in the notthern than in the southern part of the 
Division. Useful for rafters and for turnery ; the Inequered boxes, 
ete, made in Sind, are made from this wood. The twigs are used 
by the natives as tooth-brushes, 


DIVISION [1.—GYMNOSPERMS, 


- Orpen XLVIL, -Grerace 
1. Ephedra peduncularis—Common in the open, 


CLASS II.—MONOCOTYLEDONS. 
Onper XI(X.—CoMMELINaCKA : 
1. Commelina henghale sie.—Common on high lands, ‘The 
leaves are eaten by the poorer classes. 
2. @. obliqua.—Vern, Khana. Used for both of these herbs, 
3, ©, albecens.—Common, 


OnbeR L.--PALMEE. 
1. Phoenix sylvestrin,—Vern. Kajur.—The wild date, Not 
very common. A good many in the neighbourhood of Tatta 
would repay cultivation. 


2 Orver LL—Tyrraces. 

1. Typha edephantina,—Vern, Pan.—Scarce. On the 
banks of the Indus at Shal, Kinjar and Dhabisr in the Viran 
range, at Manjhand in the Shah Bandar range, and at Keti Bandar 
at the mouth of the Indus; at the lnstmentioned placa, in fair 
profusion, I have got it also at Tikur in Katiar and Kalan Kot 
near Tatta, Has long and tortuous roots, which penetrate deeply 
into the soil, Ropes, mats, baskets, and rude boats are made of 
this grass, and the pollen is made into “bur,” a confection much 
desiderated by Sindhis. (‘The elephant grass.) 

Oxver LIL,—Cvrekacer, ¢ 

1, Cyperus conylomeratus.—Vern. Chio.—In moist places. 


C. pugmecus. Suncellus pygneeus.) 
2, Remiree muritims.—Vern. Lanissa.—In salty places 


throughout the Divisiou. The plant contains an abundance of 
saline matter. 


Onper LIVL—Geamiven. 


1. Paspalum sanguinale—Vern, Kavask.—Found every- 
wheres a good fodder grass. 
2 P, pexnatum,—Near Karachi and as far as Jungshabi. 
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3. Saecharwm — spontaneum.—Vern. _ Khan. 
throughout the forests, especially in the Shah Bandar range ; very 
inflammable, 

4, 8, arundinaceum—Verm. Sar.—The munj grass. 
Common all along the banks of the Indus. Rope is made from 
the fibre obtained from the culms and leaves. 

5. Tachemum avistatum.—Vern, Dainw.—Plentifal every- 
where: excellent as fodder. 

6 Andropogon —Ischemum.—Vern, Khai,—Abundant 
throughout the forests. 

7. A. contortue,—Vern, Surialé, (Heteropogon Lisboa.)— 
‘The spear grass. Coramon everywhere, Is good ax fodder when 
young, but alter seeding the awns hurt the mouths of animals. 

8 Aristida hystricula.—A good fodder grass. 

9. Cynodon dactylon.—Vern. Hariali. ~Found  every- 
where ; the best available fodder. 

10 Eleusine flageltifera.—Vern, Chabari.—To be found 
everywhere, A good pasture grass. 

V1. FL eegyptiaca.—Vern.  Chabar,—Plentiful along the 
banks of the Indus. A very nutritious pasture grass. 

12. £, aristeta,—Plentiful. 

13, Phragmitis Karka.—Vern. Sar—Extremely common, 
especialiy in the Mulchand and Jurar Reserves. Chiairs, baskets 
and other articles are made from the stems, and a soft rope from 
the fibre obtained by macerating and beating the flower stalks. 
Very dangerous in forests, as it is highly inflammable, 

14, Eragrostis cynosuroides—Vern. Dub.—Throughout 
the forests, usually on the higher lands, Very common on the 
bands of the Irrigation Department. 

Nete—In compiling this list, I have consulted the following 
authorities :— 

1. Flore. of British India: Hooker. 

2. The Flowering Plants of Western India: Nairne, 

3. Lisl of Trees, Shrubs and Woody Climbers of the Bom~ 
bay Evesidency : Talbot. 

4. The Plants and Drugs of Sind: Murray. 

3. A Catalogue of the Flore of Muhableshvar and Mative- 
ran: Birdwood. 

T do not by any means claim completeness, and there are 
many plants which I have overlooked, but it isan attempt, in & 
small way, to deserihe the flora of the Jerruck Di ion—the 
only oue in Sind in which I have worked—which will, I trust, 
prove both interesting and useful. 


GK. Berea,” 
Divisionul Forest Oficer, Jervucks 
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r VI-EXTRACTS, NOTES AND QUERIES. 


, Timber and Forestry in Western Australia. 


_, Wesrenn Australia has of recent years come largely before the 
eyes of the world on account of the important auriferous districts 
which have been discovered and opened up, sueh, for instance, as 
Coolgardie ; but another source of prosperity to this colony is the 
ever-increasing exploitation of her vast timber wealth, with which 
Furope bas become practically acquainted only within the last 
half decade, The forests are virtually all situated in the 
south-western division of the country. It is only there that the 
grent, commercial-timber trees grow, although there are timber 
belts in much of the country outside that region which are in 
great: demand in local markets. ‘The areas on which the principal 
trees grow have been carefully calculated, and are as follows s— 


Acres. 
Jarrah, chiefly (with blackbutt and red gum) ... 8,000,000 
Kuri... ie _ tee 1,200,000 
Tuart é . 200,000 
Wandoo ... ses 7,000,000 
York gum, yate, sandalwood, and jam 4,000,000 


Total area of the principal forest surface of 20,400,000 
Western Ausralia. 

‘The trees above enumerated are the principal staples of the 
timber industry of the colony, in addition to which, however, are 
wattle (Aeacia Satigna), banksia (of which seven varieties are 
classified), sheoak (Casuarina Fraseriana and Cusuarina glaucn), 
morrell (Kucalyptus longicornas), salmom gum (Eucalyptus 
salmonophloia', blue gum (Eucalyptus megnoarpa), gimlet gum 
(Eucalyptus salubrie), and others of minor importance. 

Apart from the undoubted excellence of the timbers above 
enumerated, an interesting and, financially, a valuable feature of 
West Anstralian forestry, is the fact that large quantities of the 
same species of tree grow on considerable areas without any 
material intermixture of other species. This is of very great 
advautage to timber-cutters, as it tends to lessen very miaterially 
the working expenses of removing machinery, and other expenses 
connected with securing large quantities of one particular kind of 
timber. The timber trees are chiefly gregarious. ‘This ig parti- 
cularly the case with jarrah and kari; although, asa rule, the 
former is found forming a sort. of fringe lo the latter, but never 
vies versd. This peculiarity of specin! hubitats for each apecies of 
tree is a distinctive feature of the forests of Western Australia, 
and one of the strong points in the disposal of its timbers. 


‘The jarrah (Eucalyptus marginata) is without doubt the 
principal tree of the colony. 
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‘The botanical name of the tree refers to the thickened margin 
of the leaves ; “jarrah ” is the name given to it by the aborigines, 
and “mahogany gum is that by which it is popularly known 

ong the settlers. 
Amornere is nothing particularly picturesque about the appear- 
ance of a jarcal tree or a jarrah forest. Tho general ine . 
masee is dull, sombre, and uninteresting. Except in special spots 
ind localities the tree is rgged nnd inclined to be straggling and 
bronchy, unlike Karri, which is almost invariably a fine straig 


; p. 
tree, comparatively free from branches, xcept nt the: bp. iia very 

In its general appearance the Pi ‘Australian colonies 8 

saa kealy the, tee, kr nthe other Aaa a ye 
ae more deeply indented than stringybark, Tb is nob 
tmeommon to find considerable areas where many of the matnre 
fives attain heights of 9Oft. to 100f with good stems Bit. to tt. 
jn diameter, and the first branch S0ft. to 60it, from the ground. 
Such arens are described as first-class jarrah forests ; but on an 
average a jarrah tree ofa good, healthy ‘stamp is about 30ft, to 
SOft. in height and 23ft. to 34ft, im diameter at the base, In 
fairly favourable situations trees of this size may be safely consi- 
dered sound and convertible into good marketable timber. There 
nre in places many individual treet the measurements of which 
are far in excess of those just mentioned, On the Ferguson River 
a tree has been measnred of 22ft. in circumference at Sit. from the 
ground, ar} A0ft, from the ground to the first branch. Such « 
tree shéahi tarn out at lenst 20 loads of good sawn timber, In 
good situations the jarrah attainsa diameter of about 2ft, or 
reaches the stage when it may be considered fit for the sawmill 
when about forty or fifty years of age. 

As regards locality, the jarrah, is, broadly speaking, confined 
to the south-western division of Western Australia, ‘This division 
lies along the west coust between 31 and 35 degrees south Jatitude 
and 115 and 119 degrees enst longitude, a stretch of country 
which oxtends nearly 860 miles north and south, and from 40 to 
108 miles east and west, and comprises all that country on which 
the heaviest rains fall, averaging annually 40in. in the south and 
36in. in the north. ‘An average often years shows the mean 
annual rainfall of this division to be 38in. 

‘The tree is not found much beyond tho influence of the sea, 
and yet it is not at all partial to the direct effect of sea breezes, 
Perhaps the best jarrah forests are fuund 20 to 30 miles inland. 
It has not yet been ascertained whether this is simply due to the 
tree being found only in the heavy rainfall portion of ‘the division, 
nor whether the growth would be as good further inland if thera 
were the same rainfall there, Its principal habitat ia along the 
tablelands and slopes of the Darling range of hills, which ran 
through nearly the whole of the south-western division of the 
colony. 
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ae jarrah ig the karri (Hnenlyptiea 
Next in importanee to he jer Western Australia, if not 
diversicolor). This is the Bir t. Th ia not so well known as 
oe Ane pe ionited field of its growth nnd the (at present) 
jarrah, Henitad fe} 
Weimpntive inaccessibility of 8 DOO satel name 
‘The late Baron vor i ron their lower side compared 
treennio of the paleness of the leaves Oe Ae aboriginal name, Tn 
with eucalyptus generally ; (HS Voie an_ornamental tree, being 
wf ean havaly be, beaien 4 an ormattenty 
regular in its growth, straight J to. those long broad shapes which 
ing in a few years from wn ov” i'n this respect, and also in 
mark its more matare fomnbles much the sugar gum tree of 
gencent apponrance it resembles : 
ustralia (2. ‘ cay 
oUt pre ja no doubt that kerri is the finest and mort 
tree in the Australian forests, Whim tie eapect at Teast it puts 
gions, it is supremely grand, sralaeet always straight in growth, 
Jol Sra skywnrda for great heights without having even the 
nna tases of 2 branch, A. clamp is like a anass of apright candles. 
The tree grows, very rapidly, and soon attains grent height and 
Aimenaiona. A forest of marketable trees can be produced in thirty 
gars. 
“The Imek 4s smooth aud _yellow-white in colour, but nol persinte 
ent like jarrah. Tt peels off in flakes ench year, and has always a 
clean bright look, In consequence of this it is frequently eafled 
white gam, ‘The heightis almost phenomenal. An average tree 
may be put down at 200ft. high, 4ft- in diameter aft. to 4ft. from 
the ground, and abont 120%, 10 150M, ta the first branch, Trees of 
thissize are generally sound in every respect, and may be expected 
to yield timber free from dry rot, gum veins, &e., to which large 
trees are usually eubject.. But much larger specimens are now and 
then fount, Onthe Warren River it 1® not unusual to. find 
trees 5U0ft. high, 20ft, to 30ft. in circumference at the base, and 
measu ig more than. 18Oft, to the first branch. 

Ne geographical confines of the tree are 125 and 118 
degrees east longitide, and 34 aud 85 degrees south latibude, 
Those confines comprise the inore humid portions of the tem- 
perate region, where the aunual rainfull ix 35 to 40 inches. Tt is 
Reoast region and very distinct in its genera) physical features 
from anything elee in Western Australia. ‘The tree seems a com- 
ponent part ‘of its surroundings. Immense forests of trees, 
Ftraight and of wonderfal size, spring out of a rich, deep, spongy 
foil. ‘The tree is sometimes found near the const, but there it is 
seraggy, staghorned and branchy, and therefore not suitable for 
the saw millnor readily convertible into timber, Still it is easen- 
tially aconst ‘tree, though shy of actual contact with saline particles, 
or of strong direct breezes. In this also i somewhat, resembles 
jarrah, if not the eucalyptus family generally. ‘The bost kare 
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forests are at elevations of 300ft. to 600ft. above the sea, “ The 
wood is red and very like jarrah wood ; indeed, it takes a good 
judge to distinguish the one from the other. Jarrah breaks clean, 
and if burnt gives a black ash ; itis short grained and splits freely. 
Karri, on the other hand, will not easily split, and is apt to 
splinter; the ash of burnt karri is white. Karri wood is hard, 
heavy, elastic and tough, but does not dress, nor can it be wronght 
so easily as jarrah wood, For underground or water construce 
tion itis inferior to some other woods; still posts and slabs are 
known to have been in the ground for forty years with only an 
ordinary amount of decay, From tests which have been made in 
regard to its tensile, crushing, and breaking strength, karri is a 
wood of very high order indeed. It must, therefore, be regarded 
as one of the woods hest suited for superstructures, [t is also. 
unequalled for bridge-planking, shafts, posts, felloes, and large 
planking of any sort, flooring, general wagon work and beams. In 
lateral strength it is very much stronger than jarrah, and for works 
required to hear considerable weights, such as bridges, floors, 
rafters, and beams of various kinds, itis of great value. It is 
much used in the Western Australian railway sheds for construet~ 
ing wagons of all sorts, It shrinks laterally, but not to any great 
degree longitudinally. Allogether it is a most valuable wood. 
For street-blocking itis equal to, if not better, than jarrah, be- 
cause traffic does not render it so slippery for horses’ feet. Tt is 
largely exported for London street-paving, and finds a ready sale 
in South Africa, chiefly for purposes connected with mining. 

The tuart (Evcalyptas gomphocephalit) is a handsome eucalypt, 
very ornamental when young, and is planted as an ornamental 
tree in some of the Australian colonies, It is straight and well 
clothed, and bas a beautiful bright green leaf, and is not unlike 
the karri tree. It is sometimes 100ft. high, and more than 22ft. 
in circumference at the base. Sometimes it rises 80ft. withont a 
branch, but generally ithas heavy tops with boles about 40ft. from 
the ground.” It does not usually form dense forests, but prefers 
plenty of individual room. It is a pretty quick grower, and by 
cultivation altains a fair size in thirty to forty years. Its bark is 
ofa greyish white colour and somewhat crinkled, Its habitat is 
the limestone belts round the coast between Perth and Busselton, 
a caleareous strip of country hardly ever more than three miles 
wide, but always quite close to the sea, and sometimes running 
into the const sandhills. It seems gregarious, and does not 
intermingle with any other timber tree, except perhaps partly in 
places with a kind of stunted jarrah. The soil of the limestone 
belt is a sandy loam of considerable fertility, with a retentive 
subsoil, The tree thrives well on it. It isa coast tree, and its 
wood is the strongest, heaviest, and toughest in Western Australia. 
It is extraordinarily hard and so interlaced in the grain that it is 
difficult to split, It seasons without much shrinkage or splitting, 
resists changes of weather, and has some wonderful records, Its 

. 


TIMPRR AND FORESTRY IN WESTERN AUSTRALIA. 89 


timber is used for railway wagons, buffers, enginebearers, kelsons, 
standposts, bridge-supports, dock gate frames, wheelwrights’ work 
generally, shafts, and most other works where grent, strength, 
solidity, and hardness are requisite. It is ofa yellow-whitish 
colour, and so dense that it is difficult to work. 

The wandoo (Eucalyptus redunea) is sometimes called the 
white gum. Wandoo is the aboriginal name. The habitat of 
the tre is very extensive. It may be snid to be the principal 
forest tree on the eastern slope of the Darling Range, It is also 
found at intervals northwards to Geraldton and eastwards to the 
goldfields, It has a sort of yellow-white blotchy fools, not clear 
white like kui, but more or less epeckled, though smooth. It 
is well balanced and sturdy looking, and is always a clean, bright 
object in the landscape. It is not very large. Specimens GUft. 
to 80ft. high, with diameters of ft. to 2}(t., are fairly representa- 
tive of the species, although some are a liltle more than 100ft. 
high and 3ft in diameter at the base. 

The conntry on which wandoo ia found growing abundantly 
and most Iuxuriantly is cold, hard, wnprotmising decomposed 
granite—a flat, stagnant soil, sandy on top, and invariably resting 
on pipe-clay, This makes a boggy country in winterand a hard 
one in summer, yet the tree seems to thrive well, In some cases 
the tree intermixes slightly with jarrah, and then the soil improves 
and haa more loamy and friable particles, 

Wandoo tracts form fine open forest country, but for the 
most part they ure destitute of natural water. Good, plentiful 
water can he obtained by sinking to comparatively shallow depths, 
The timber is hard, very dense, somewhat dull or dark yellow in 
colour, durable, and remarkable for its lateral and compressive 
strength. It is frequently used for naves, cart and buggy shafts, 
spokes, felloes, and other rural purposes, and for railway truck 
construction, bufferstops, and other works requiring resistant 
strength. It is of great importance, and will eventunily vie with, 
if not surpass, tuart. It is highly suitable for mining. It weighs 
70lbs. per cubic foot, even after it has been seasoned for a consider= 
able lime. It is one of the principal trees on the golifields, and 
there are several sawmills which cut it for general mining par- 
poses. Were it not for wandoo the mines would be badly supplied 
with convenient stock. Tt was frequently need for general outside 
work in the early days of the Colony. Altogether it is a remark- 
able timber and very valuable, 

The York gum (Eucalyptus lozophleba) is more or less 
soatiered all over the wandoo country, ‘The bark is rough, dark- 
coloured and persistent, and easily distinguishable from’ wandoo 
bark by its dark, ragged appearance. In other respecta the two 
trees resemble ench other in growth, habit, and general surround- 
ings. The York gum rarely exceeds 100ft. in height and Bf, in 
diameter at the base. Generally it is abont. ‘7Oft. to AOft. high and. 
18 inches in dinmeter. It appears to grow in any soil, but prefers 
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the richer and loamy deposits along depressions and watercourses, 
The wood is exceedingly dry, hard, heavy and tough, and is 
considered one of the hest for constructing naves, hubs, felloes, and 
general wheelwright’s work. It is in great request for such 
articlca, and can hardly be surpassed, A Jarge number are daily 
manufactured at Newenstle, and sent to various parts of the 
country. Inquiries for it ure now being made by wheelwrights in 
Melbourne. {tis said to be the very best timber in Australia for 
those purposes. 

The yat gum (Eucalyptus cornuta) was first discovered at 
Cape Leeuwin, Althongh not very abundant, it occupies a con- 
siderable place among the valunble trees of Western Australia. Tt 
is found all over the southern division, but only in small patches, 
Tt. seems tu prefer low-lying places, where the coil is deep and 
fairly moist, ‘There are some good specimens met with about 
Take Muir and in the country lying between that lake and Forest 
Till. It is often found in the hollows of the wandoo country. 


The bark is persistent, dark, rough, and ragged at bottom, 
hut deciduous at the top. "The leaves on falling leave the branches 
white, like kari. ‘The tree is not very large; the extreme 
height being about 80ft., the diameter Sft., to 4ft., und the stem 
40ft. from ihe ground to the first branch. It is easily raised from 
reed, and is a hardy anda fast grower, adapting itself rendily to 
situations with an annual rainfall of from 15 to 20 inches, ‘The 
timber is excellent, and much used for shafts, spokes, naves, 
felloes, boat-ribs, and agricultural implements generally. 


The sandalwood (Santalum eygnornm) is a peculiar tree 
in appearance, more like a large hush than a tree. It is 
of low depressed habit, branchy, and heavily topped. It is 
seldom more than 15 inches in diameter and 12ft. to 18ft. high, 
with stems abont 8ft. to Loft. long; but there are specimens more 
than 18 inches in diameter, with stems 12ft. long, and weighing 
Rewt. to 6 ewt, Trees have heen ent each of which produced 
timber weighing more than half a ton, ‘The tree is fairly distri- 
hnted inland, except in the south-west. It grows most freely in 
harren sandy soil, and is frequently intermixed with wandoo, York 
gum and morrell, It is not gregarious, ‘The first wood from the 
tree was delivered in Perth (the metropolis) by farmers in the 
eastern districts about fifty years ago, and was exchanged forgoods. 
It was then shipped to Singapore and China. This trade conti~ 
sed with varying success till about 1882, when it virtually ceased 
owing to a decline in prices caused by the Chinese market being 
overstocked. Consequently merchants were encumbered with 
large quantities of stock. But now there isa revival, and all the 
old stocks along the Great Southern Railway are fast disappearing 
through the port of Albany, which seems destined to be the chief 
shipping place for the trade. There is also a considerable quantity 
exported from Fremantle, 
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__, Raspberry jam (Acacia acuminata) is a small trea about 30ft, 
high, with stems to 1 foot in diameter and boles 10ft, to tft. 
high. It is of a handsome rounded shape when allowed to spread 
out its branches, and the leaves are bright green. ‘The popular 
name is derived from the peculiar scent of the wood, which is 
wonderfully like that of raspberries, An oil of the same flavour 
is obtained from the wood by distillation. ‘Ihe wood is very dense, 
and largely used for fences and sarvey posts. It seems to last. for 
ever in the ground, and tobe impervions to white-ants, It is a 
beautiful wood, dark in the middle, with a white margin on either 
side; and it is very heavy, and makes an excelleut. timber for 
cabinet and ornamental work of all kinds. Pipes and walking- 
sticks are sometimes made of it. 

The red gum (Eucalyptus calophylla). Nest to jarrah 
there is no tree so widely distributed as red gum, It is ‘found 
intermixed with jarrah, wandoo, York gum and karti, It is the 
most numerous apecies in some places, but it cannot exactly be 
called greyarions, It is the only tree of any consequence hetween 
the Moor River and Busselton, It is. comnon in the forests of 
the south-western division, which scems to be its only habitat, 
Although sometimes found growing luxuviantly on high “ironstone 
ranges, it seems to delight most in deep red snily of fate and 
valleys, and in some places it ix the principal, if not the only 
tree. It is seen to advantage about Perth, It grows as well in 
deep, sanily, porous soils as in those that are clayey and retentive, 
The botanical name refers to the beautiful appearance of the 
Teayes; the popular hag no epeeial reference, unless to the gum 
which exudes from the tree, which is ofa red colour, and gives 
the tree and the surrounding vegetation a reddish appearance. 
In karri country, where the soil is of a deep rich, loamy character, 
the tree is leas subject to gum veins than elsewhere, and con- 
sequently the timber is more marketable. The hard, rough, 
and irregularly furrowed or broken appearance of the bark adds 
considerably to the rngged aspect of the tree, It is widely «is- 
tribnted, but its timber is as only of second-rate quality, 
because of gum veins which interseeb it in every direction, 
Otherwise the wood is excellent. It is locally used in short 
lengths for axe and other handles, spokes, naves, rails, harrows, 
shafty and other farming implements. Althongh sometimes 
subject to attacks of white-ants, it is not apt to be destroyed by 
hem. $ 
‘The banksia trees and shrubs are an interesting feature in 
the flora nf Western Australia, but they are more ornamental 
than useful, The river banksia isa fair-sized tree, and always 
found growing on rich allnvial flats or the banks of rivers Tt 
is rather handsome and well grown, and has a very striking 
appearance when in flower with its yellow-red aes —_ and 
light-green leaves, The wood is soft and light coloured, and 
used for making furniture and house fittings. It should mal 
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good staves, It seems to hecome hard and durable with age, All 
the banksias are largely used for firewood, 


‘The sheouk, or casuarina, is chiefly found in the south- 
western division, Tt yields a good timber for furniture, and is 
inuch used and well adapted for shingles, being durable and easy 
to split, It is fairly light in weight and beantifully grained, It 
js also very ornamental, and suitable for planting in parks and 
pleasure-grounds, It is very gregarious, and only found in clumps 
here and there in jarra and Kurei forests. Tt is also found on 
dry knolls, poor soils, and rich bottom flats, and is always of 
greater size and beauty on the ftats.—Timber Trades Journal, 


‘The Extermination of Locusts. 


In view of the widespread devastation caused by locusts in 
many parts of the world, much attention has been given to devising 
methods for destroying them, and recently in South Africa the plan 
of spreading a disease among them has been tried. This disease is 
produced by infecting them with a cortnin fungus, concerning 
which som interesting particulars are furnished by the Kew 
Bulletin (Nos, 172174, p. 94). 


_ It has been known for a long time that many plants, mostly 
fungi, are parasitic on living animals, and in 1858 Professor Sehert 
suggested that the infection of noxious pests with a destructive 
fungus might prove useful for exterminating them. He was led 
to this view hy observing that some healthy caterpillars placed in 
atree along with some which were attacked by a fungus, very 
speedily contracted the disease, thereby showing that it was readi- 
ly commumivated from one to the other. During the last ten 
years extensive experiments have been carried out upon these 
jines, chiefly in France and the United States, with the object of 
exterminating the most common insect pests. In the former 
country the most destructive pest is the larva of the common 
cockchafer (Melolontha walyaria), known as le ver blanc, and the 
fungus utilized for its destruction is Jsavia densa, while in the 
States the “chinch bug” (Iiliseus lewcopterus), which is very de- 
structive to cereals, lias been attacked by the use of the fungus 
(Sporotrickwe globuliferum). The plan adopted is to prepare a 
pure culture of the particular fungus found by experiment to be 
most effective, and to distribute this in tubes, the contents of 
which, when mixed with a little water, being used to spray a por 
tion of the infected ground or tree, or to inoculate a number of 
tie captured pests, which are liberated when the disease has 
developed. Jt has been found, however, in these cases that the 
method, though theoretically perfect, does not always give good 
results, aince the wlamospherie conditions considerably allel the’ 
. 
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spread of the infection, In dry weather the spores or conidia of 
the fungus do not germinate and contact-infection takes place but 
slowly, while during wet weather, on the other hand, the conidia 
perish through being washed into the ground, and as the larva: or 
caterpillars do not move about, contact-infection is arrested, It is 
only during calm, damp weather that satisfactory results have been 
attained, and with reference to the American experiments, Pro- 
fessor Duggar, of the Cornell Agrienltural Experiment, Station, has 
stated that, although effecting a certain amount of good at times, 
te outcume is not sufliciently efficient to be of any practical 
value. 

‘The attempt to exterminate the swarms of locnsts in South 
Africa, more expecially the red-wingei! locust (Acridium purpuri- 
jerum) by means of a fungus parasite, appears, however, to have 
roct with much greater success, The fungus used was firot 
observed by Mr, A. W. Cooper, of Richmond, Natal, who showed 
that it could be readily cultivated and distributed, while the 
disease produced was very contagious and fatal to the insects, 
Asa result of his observations, pure cultures of the fungus were 
inade on a large scale at the Cape of Good Hope Colonial Bacterio- 
logical Institute, and widely used with very satisfactory results, 
Ti was at first thonght that the fungus helonged to the Kulomoph- 
thurese, but no definite identification had been made until recently 
when, on it being suggested that it might also prove of value in 
destroying fruit-tree caterpillars, specimens were forwarded to 
Kew. Its identification was rendered more necessary by the fact 
that Mr. D, McAlpine, Government Vegetable Pathologist of 
Victoria, announced in the interval that the Cape locust fungus 
was Mucor racemosa, and certain species of this genus are known 
tobe destructive to fruit. Six samples of the fungus, two from 
Natal and four from Cape Colony, were forwarded for examination, 
and all these proved to be pure cultures of the same fungus, a 
hitherto undescribed species of Mucor. It has been named Mucor 
exitiogus, and a complete botanical description with figures is 
given in the paper. It grew readily ou sterilised: bread-paste, 
Binenpple, or uninjured grapes, as well as on gelatin contuining & 
decoction of plum-juice, in a solution of enue suger, and ina 
Mtetilised decoction of decaying vegetable matter. The fangs 
van therefore live on very varied media, and, consequently, it is 
Concluded that without farther knowledge it would be unwise to 
spray its spores on fruit trees, ns there is every likelihood of a 
frnit being attacked. It may he noted that the fungus was foun 
to altack and kill cockroaches quite as quickly as it does locnats. 

Tt has been suggested recently that the present Natal locust 
fungus ia not the sume as the species discovered by Cooper, but 
this suspicion does not appear to be justified, and has probably 
arisen through the distribution of sore impure cultures. | 1% ne 
Instance a culture was found to contain Entomophthora yrylt, a 


i % rt 
fungus which has long been Known as a parasite on various 
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species of crickets and loousta, but it is quite certain that it is 
not this, but the Mucor described above, which is the potent 
factor in the locust fungus prepared at the Cape —/mperial 
Institute Journal. 


, 
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‘The Food of Nostling Birds. * 


. Tar amount of food consumed by nestling birds {i 
generally appreciated, The number of trons a of Bate wae 
according to the species and the region tnder consideration, Ine 
it iy safe to say that on the average two or three broads of ¢hre« 
to five ench are raised every senson. ‘The young, from the time 
the eggs are hatched until the lust offspring has lefb the nest 
derand the most constant and untiring industry on the part of re 
parents, The labour of feeding begins hefore eunrise and continues 
with very little rest until after sunset. Menls are very frequent, 
often averaging one every two minutes. At first the nestlings 
consume more than their own, weight of food ina day, and male 
a daily gain in weight of twenty to fifty per cent. At this time 
they appear to consis Ff Littlo elke than month and stomach, and 
spend nearly all their waking ‘moments in eating. ae etutee 
the material required to'watisfy their voracity is astonishingly Jarge. 
A young robin kept in eaptivity required sixty earthworms a day, 
anil the young of a pair of European jays were fed on half a million 
caterpillars ina single season, ‘The chafacter of the food con 
sumed in such latge quantities by different species of nestlings, 
apart from its scientific interest, is of great importance to the 

» fnmer and the forester, since many nests are placed in proximity 
to growing crops, nurseries, young plantations, &e., and the 
nesting searon in the ease of rome of these corresponds with the 

period of greatest activity in growth of the vegetation. 

Species of bitds having ® homogencous diet, cither animal, 
or vegetable, rear their young upon food similar to that which 
they themselves take, ‘Thus, gulls, terns, pelicans, herons, king~ 
fishers, and the like piscivorous birds,” bring up their broods 
priueipally upou fish ; truly roptorial birds, such as hawks and 
Vilk, Heed their young on birds and mammals; exclusively, 
Casestivorous birds, such as cuckoos, swallows, kingcrows, wagtails, 
pabblers and warblers feed their young on nothing but insects ; 


¥ Adapted and abridged from a paper by Dr. Sylvester D. Judd in the 
United States Yeur Book of the Departmout of Agriculture, for 1900, by KE. 2. 8. 
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and exclusive} i i 
feed them with only sie righ 8 doves and pigeons, 
bai only starchy seed-muterials. But. bi d 
subsist on both animal and vecetabl ne 
yonng almost entirely on Insects, chielly mic wuUly feed their 
Erasshoppers ant ee eee is chiely anc injurious kinds ay 
iat Many Ot is eee aa ‘erefore of great use to 
class, - ian birds are comprised in this 

Seed-enting bi ‘ 
iand vepetahin eas ae those Uh subsist on 2 mised animal 
powerfal inneculae wie - aigely of hard mnterial, have 
ingestion and rejares to te broken spina pita pd iota 
which. i ‘ he stomach ; hat birds 
bias ae oe Ties Gr Netuebrates, that ane oft: and ensily, 
simak The ed, comparatively werk, non-museular 

, +uese anatomical peculiarities, and consequent differ- 
ences of funetion, must not be lost sight of in the study of. the 
food of young birds, for they are responsible for marked differences 
7 diet 3 maturity is approached, Whatever may be the charneter 
of the parents’ stomach structure, however, the stomach of a 
newly-hatched nestling is in most cases merely a membranous 
sac with comparatively little muscular development, and cannot 
assimilate anything but the softest, most readily digestible 
material, Therefore, in the case of many species, the food of the 
youny must differ radially from that of the adult, Such grain- 
eating birds as pigeons, possessed of strong gizzards, feed their 
young on the so-called *pigeons-milk,” whieh iv digested grain 
of semi-fluid consistency, disgorged by the parent bird into the 
gullet of its offspring. Many Binds Uhat are largely vegetarian, 
but not endowed with this power of regurgitating digested food, 
rear their young for a time on insects. The crow, whose annual 
food is three-fourths vegetable matter, will serve as an illustration. 
The first meal of the nestlings often consists of plump spiders 
of soft texture, which suit the delicate embryonic stomach 5 and 
these, together with tiny grasshoppers, nymphs and soft small 
eut-worms, continue for a while to form the feed, As the stomach 
develops, however, the diet changes such hard insects as beetles 
soon become a part of the fare, and by the time the young birds 
are nearly or quite half-grown, their stomachs are strong enough 
to digest corn. Corn is then given to them freely, and in increas 
ing quantity, until, when they are ready to leave the nest, it forme 
about: one-guarter of their food. 

In the following study of the food of nestlings of a few of the 
various kinds of American birds, each group istaken up separately. 
‘The material was gatbered from detuiled field observations made 
by Dr. Sylvester Judd and others, and from the examination of 
the contents of the stomachs of 700 nestlings —= 

Rou (Turdine). ! 


It has been found that young nestlings of the robin (Merula” 
migratoria) watched for several hours, were fed from: live to six 
: 
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times an lour. Subsequent examination of the stomachs of fonr- 
teen of thesé nestlings and of eight of their parents showed that 
raspberries, blackberries, cherries and serviceberries formed only 7 
Per cent. of the food of the young, while it formed 70 per cent. of 
that of the old birds, In the ease of the young many of the 
stomachs contained pellets of grass, one in’ each stomach, the 
significance of which ia not clear. ‘The insect food of the young 
consisted chiefly of caterpillars, locusts, grasshoppers, criekets and 
beetles (carabid beetles, May-heetles, and their larve). Spiders, 
snails and earthworms were present in smaller quantities. 


House Warn (Troglodytide). ‘ 
The house wren (Troglodytee aédon) is exclusively insectivorons, 
and is one of the most useful birds on the farm, Half a 
day's observations showed Dr. Judd that the yonng are fed very 
freqnently, and consnme an enormous quantity of food. A broot 
of three ahout three-fourths grown, were observed. ‘The following 
are the detaila:—The mother wren made 110 visits to her little 
ones in four hours and thirty-seven minntes, and fed them 111 
insects and spiders, Among these were identified 1 white ernb, 
I soldier bug, 8 Noctuids, 9 spiders, 9 grasshoppers, 15 May> 
fica, and 34 caterpillars, On the following day similar observa- 
tions were made from 9-35 4™. ti] 12-40 pat, and in the three 
hours ani five minntes the young were fed 67 times, Spiders 
were identified in four instances, grasshoppers in five, May-flies 
in 17, and caterpillars in 20, The usual difference between the 
food of adult hirds and that of their young ones is less marked 
in the case of the house wren, 
Wannures (Sylviine), 
‘Warblers are insectivorons, and probably rear their young on 
a purely animal diet. Little definite observation is available, 
however. ‘The stomach of a warbler examined contained heet les 
of the family Lampyrider, and click beetles (Elateride), cater= 
pillars, moths, spiders, and snails, Another observer states thata 
nest of redstarts were fed on insects from five to twenty times an 
hour, the insects being canght on the wing by the mother bird, 
and often included Noctuidm. 


Sunixe (hamtider.) 

One of these hirds was observed carrying mice and warblers 
to young, nestlings, and n deserted nest whe found literally lined 
with the wing-covers of the vseful predaceons tiger-heetles 
(Cicindelide), Six nestlings and six adults of the above alluded 
to species of Shrike examined had enten grasshoppers to the 
extent of 75 per cent. of their food, Both old and young birds 
fad taken some beetles, crickets, and spiders. Two of the 
young had eaten parts of mice, but the adults had fed solely on 
jusects. 7 . 
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Swatnows (Hirundindia). : 
Swallows are exclusively insectivorous during the breeding 
Fenson, and rear their yormg on insects, The parent birds of a 
species of martin were found to have carried to their nest! ings 
dragonflies, butterflies, moths, grasshoppers, beetles and 
They made from 100 to 300 visits a day to each nest. Another 
oheerver states that a quart of wing-covers of the encumber beetle 
(Diahroticn vittata) have been taken from the nesting box of a 
martin. ‘The food of the young does not differ materially from 
that of the adults, Swallows do good service by destroyin 
injurions. fice, weevils, hark heetles (Seolytide) and. harmful 
species of ants." 


Sparrows (Fringillide), 

Native American sparrows are granivorous to the extent of 
two-thirds or more of their diet, bnt apparently rear their young 
exelusively on insects. In the stomachs of ten nestlings and four- 
teen adults examined half of the food of the old birds was found 
fo be grass-xeed, while that of the young consisted entirely of 
insects, caterpillars, grasshoppers, and a very few spiders. Dr. 
‘Weed watched the feeding of a brood of three nearly fledged 
nestlings of the sparrow (Spizella socialis) from 3-40 a.m. to 
7-20 v.M., when darkness put a stop to further work. The first 
meal was served to the youngsters ab $7 im the morning and the 
last at 7-27 in the evening. ‘Thronghont the long day the parent 
birds kept flying to and from the nest, bringing food and earrying 
away excrement, ‘The largest number of visits in a single hour 
was 21, and the total number of visits for the day amounted to 
nearly 200. ‘The longest rest: was one of twenty-seven minutes in 
the afternoon, Althongh but few of the smaller objects fed to the 
nestlings could be identified, the larger forms of insect food were 
satisfactorily determined, Most of these appeared to be cater- 
pillara, but eome few were crickets, erane-flies, and earthworms, 
No less than 40 caterpillars, mostly noctuids, were brought to 
the young during the day. Thus making the moderate assump- 
tion that there are 20 broods of these sparrows on a farm of 
average size, and that each requires as many caterpillars as this 
‘one observed hy Dr. Weed, the number of these pests consumed 
amounts to a thousand a day, : 


The adulé. English sparrow (Passer domesticus) ia almost 
exclusively vegetarian in diet, It’ derives’ legs than one-tenth 
of its food from the animal kingdom. Its nestlings ave, hawever; 
insectivorous to the extent of more than half of their diet, while 
grain, principally oats, forms only one-third of their food. The 
insect food of 65 nestlings, most of them not feathered, consisted 
principally of grasshoppers, together with a few caterpillars, 
apiders and weevils. These sparrows were one morning observed 
feeding on white-anta which were warming over a sidewalk near 
the building of the Department of Agriculture at Washington, 
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B.C.” All the birds were frightened off, except one female, which 
continued to snap up ants undisturbedly. She flew with a dozen 
up to her nest: in the gutter of n house, and immediately returned. 
At the end of five minntes she had made thres moro trips, carry. 
ing to the young 41,71, and 50 in the respective trips ; 162 whites 
ants were thus disposed of in five minutes. 

The feeding habits of young English sparrows of cities are 
of value, since many of the insects eaten are injurious, while the 
vegetable food, being composed of waste onts in horse droppings, 
is of no importance; but in the country the good effect caused by 
the destruction of insect pests is largely counterbalanced by the 


fact that much of the vegetable food consists of grain derived 
frum crops. 


OrtoLes (Criclide), 


Orioles are insectivorous birds, and though at times: trouble 
some to the horticultnrist, they are often most heneficial, Of 
three nestlings and their parents examined mulberries formed a 
quarter of the food of the old birds, but the young proved. to he 
exclusively insectivorous, They had been fed on May-flies, 
spiders, caterpillars, and grasshoppers. 


Buiacksrps (Turdine), 


Ninety-nine per cent. of the food of young ones has heen 


shown to he insects, whereas one per cant. only consisterk of wee 
seeds, Weovils and leaf-beetles were noticed amongst the chief 
insects eaten, grasshoppers, contrary to the general Tule amongst 
young birds, being much fewer. ‘The food of the adult is one-third 
to hail animal matter, the remainder being vegetable, 165 nestl- 
ing birds were collected and examined. They were divided into 
three groups: the newly-hatched, the half-grown, and the nearly 
fledged... The first group proved to be exclusively insectivorous, 
and the third decidedly granivorous, 25 per cent. of the food being 
corn, ‘The middle group was naturally intermediate in diek 
between the other two. ‘The service performed by the young of 
these birds in destroying insect. pests far outweighs the loss due to 
the consumption of corn by the old birds, 

Crows (Corvide). 

‘The adult American crow (Corvus americanus) is vegetarian 
to the extent of two-thirds of its Sirk, and on the vegetable food 
consists of grain, principally corn. But nestling crows consume 
large quantities Gr eut-wormne, grasshoppers, and May-beetles, both 
larval and adult, thus rendering considerably more service to agri- 
culture than the aduits. In fact the quantity of insect pests they 
consume exceeds ib volume more than two to one thé corn they 
take, From some three week old nestlings cxamined it was 
found that at this stage abuut three-fourths of tiveir diet consists 
of cyual quantities of beetles and.the flesh of vertebrates, such as 
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fish, frogs, salamanders, tnetles, snakes, birds, mice ‘and rabbits! 
‘The adult birds feed largely on seeds when thay can obtain them, 
and in American coniferons forests stomach of old birds examined 
showed that they fed almost exclusively on the sceds of these trees. 
It must be horne in mind, however, that the dumage thus done by 
the parents is far outweighed by the good done by the youngsters 
in keeping down insectivorons pests, and consequently the old 
birds should on no account be trapped or shot through ignorance 
hy forest employés. In our Indian nurseries birds of all kinds can 
with a little care and trouble be kept off the beds sown with seed 
until the young seedlings come up, and when this event has taken 
place it will be found that those very birds who previously would 
have done damage by feeding on the seed in the beds are now 
doing good by removing from the neighbourhood of the seedlings 
noxious cut-worms, caterpillars and insects of all kinds. 
Fiy-catonens (Tyrannide). 

The American king bird (Tyrannus tyrannus) is said to he 
one of the most heneficial birds of the farm. It destroys beetles 
and flies injurions to the stock, and other insect pests nob usually 
molested hy birds; and while it also kills honey-bees, it almost, 
invariably selects the worthless drone. 

This fly-catcher saves grain, game, and poultry by driving 
away the crows and several species of hawks —notorions inarauders 
of the farm, Grasshoppers form a large item in the food of the 
nestlings. 


Wooprackens (Piciden). 

Woodpeckers live on insects and berries. The stomachs of 
three nestlings and their two parents examined contained anta, 
spiders and beetles, ‘The young had eaten more spiders and fewer 
beetles than the adults, hut the principal food in all was ants, Tt 
Ins been also observed that the young are sometimes fel on sap to 
acertain extent, and it is considered that whilst ants compose 
about a third of the food of some adult hirds, sap and alburnum, 
or the tissnia between the hardwood and the bark of trees, are also 
lnvgely taken, in seeuring which the birds often kill the American 
gray and white birches, and are at tine injurious to mpple and 
other trees, In view of these observations it will be worth con- 
sidering whether the silver fir trees in the Jaunaar forests of the 
North-Western [imalayas, which are often pitted for some distance 
up with concentric rings of holes hored by woodpeckers, are not 
attacked by the birds with this object. The seareh for both inaects 
and sap and cambinm may be the bird's object in thus boring 
into these trees. 

Kinarrsnens (Aleedinidee), 

Kinglishers are piscivorons, but not entirely #0, for they 
ocoasionally eat frogs and mice. | Fish forms the prineipal food of 
the young, though bectles of three kinds—ground beetles, water, 
andSdung beetles, are also eaten, Sais 
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Cuckoos (Cuculida. 

Cuckoos are exclusively insectivorons. ‘They probubly do more 
to protect folinge than any other birds, aud should he rigorously 
protected hy the hortiealturist, for they subsist lurgely on hairy 
caterpillars and other laryie, which defoliute the orchard, and are 
at times a source of considerable annoyance and expense to man. 
An example occurred this year inthe station of Seoni,in the Central 
Provinces. The houses and compounds of the Europeans, and 
the bazars and roads, drains, &e., were invaded by a lost of hairy 
caterpillars in September, which practically took possession of the 
place, hundreds of mannds being killed and removed daily. 
On account of the urticating properties of the hairs of these proces= 
sional caterpillars few birds will touch them. Cuckoos however 
devour these lmury caterpillars in such quantities that their stomachs 
often become lined with a coat of fur. They also eat beetles and 
toads and are destructive to snakes. 

Hawks (Fuleonide) and Owis (Strigite). 

No birds have been subject to so relentless a persecution as the 
hawks and owls. Throughout the length and breadth of England 
few gamekeepers or farmers would be found, a few years ago, to say 
a word in favour of either of these birds, which they classed with. 
vermin, to he shot an sight, or trapped when possible Lotterly: 
this gross ignorance of a very conservative race of men has been 
here and there enlightened, but an examination of the backs of many 
a barn or the nail of an adjacent paling (the show-place and tit-bit 
invariably kept to the last when showing a visitor round). seattered 
all over the country, will show the remains of many un inoffensive 
species of owl and hawk. Whilst one or two species of both these 
birds are injurious, feeding upon game-birds and other useful 
birds and poultry, the greater number of both are quite harmless, 
their food consisting of insects nnd young destructive rodents, 
such us mice and rats, which they destroy in enormous quantities, 
together with frogs, moles, and snakes; they thus act in a most 
beneficial manner on the farms, &e, The barn-owls are most 
valuable on a farm, as they tend to largely keep down the increase 
of mice and rats—those pests of the grain stores. 

Vunsunes (Vulturide), 

Vultures are flesh-eaters, and, as scavenger-birds, are most 
nseful in India in removing dead carcases, ‘The marvellous way 
they assemble to such n feast is well known, 

Piceors (Columbide}, 

Pigeons and doves are almost exclusively “grain and seed 
eaters, both in the nestling and adult state. 

Ganuivaceous Bixws (Gallina). 5 


Include such birdy as the pheasaut, jungle fow!, partridges,- 


guail, grouse, &e. ‘These birds are uot wholly vegetarian in diet. as * 
: 
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is popularly supposed, but are mixed feeders, and probably feed 
their newly-hatched chicks principally on insects, destroying such 
dreaded pests as cut-worms, beetles, bugs, locusts, &e. “Quail are 
noted as destroying the Rocky Mountain locust in America. It 
is not impossible that they ‘attuck and destroy large numbers 
of the migratory locusts (Aeridium pereyrinum) in India, and if 
this be the case in years when invasions of these insects are 
experienced, sportsmen would be well advised if they left these 
birds alone for that season, There is no doubt that gallinaceous 
birds of all kinds are extremely useful to the farmer, and the 
damage done in the grainsfields hy the adult birds in India must 
pe fur outweighed by the enormous umber of injurious inssets 
destroyed in feeding the youngsters, 

As is well known, on shooting estates in England, &e., large 
sums are spent yearly in rearing young pheasants and partridges on 
gruin. Thatin the ease of partridges, at any rate, this is unnatural 
and unnecessary bas been more or less proved. An interesting 
correspondence on the subject has heen recently conducted in the 
periodical Country Life, \ extract the following notes by Mr. A. Te 
Williams from the October number of last year (1901):—“The 
correspondence about the food of partridges’ is most interesting 
toall lovers of shooting, and I am quite sure that corn is no 
more necessary to the partridge than sweets to the schoolboy. 
Grain, doubtless, is an attractive luxury, but it certainly is not 
an indispensable food, A striking example of this occurred this 
yeur. For many years Ihave always shot in Norfolk, with its 
large stubbles and abundant rootfields, but an opportunity arising 
to rent a shouting within a short drive of my own door, I found my- 
self, in January last, 4 tenant of 160 acres of wood surrounded hy 
Poor grass meatlows, which had, however, good nestling hedgerows, 
Not a grain of corn and not a awede of turnip had been grown on 
the farm for years, 1 found a fair stock of parlridges, and though 
the time wax too short to exterminate the vermin thoroughly, L 
have been quite surprised at the large number of partridges the 
Jand has produced, In the hatching season there was no insect 
food, owing to the prolonged drought, ‘The ant-hills were like 
iron, and often, going on one’s hands and knees, instead of the 
grasa teeming with insect life not a creeping thing could be seen, 
Tland reared pheasants did badly, but the partridges and wild 
pheasants led their broods to the soft places in the woods, and 
found thus the insect-life which the cooped birds could not 
reach. Those who have shot with me have been amazed at 
the stock of partridges which have no grain food of any 
kind.” 


Snore Birps (Charadriide). 

‘The data concerning the food of young shore hirds ara some= 

what limited. Young woodcock can be reared on earthworms, 

caterpillars, &e., whilst the old birds feed almost entirely on 
. 
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earthworms, with a few beetles, Sandpipers feed on wasps and 
carubid beetles, and also water beetles. 


Cranes (Gruide). 

A chick of Grus mexicana, an American species, thrives on 

a diet of earthworms and carabid beetles. It also feeds largely on 
civadas, often eating a quart a day. 


Waren Brws (Gavi, Aneeres, Hevodiones, ie.), : 
‘The food of nestlings appears to be similar to tbut of their 
Drents, doty prineipaly fie | Gall terms, cy ase exclusively 
piseiverons. Young ducks feed on insects, picking from the 
snrfuce of pools May-fies, locusts and grasshoppers and other 
insects, It is probable they feed also ou frogs and tadpoles, 
mollusks, crustaceans, and small fish. 
Some species of herons teed almost exclusively on fish, rearing 
their young on them, and s0 are injurious to pisciculture; but 
others are useful, as they feed on injurious insects and mice. 


Conciusion, 


From the above it will be observed that whatever the 
character of the food of the adult birds, the young, excepting 
those of the doves and pigeons, are at first fed on an animal diet, 
and thal this diet is gradually changed, when change is necessary, 
to conform to that of the mature bird. ‘This is probably due to the 
fact that animal food has a high nutritive value, and is more 
eusily digested than the available vegetable food. Spiders, grass- 
hoppers, caterpillars, dc., answer these requirements very well, and 
form a favourite nestling food with many species of passerine or 
perching hirds, Birds that are largely vegetarian mix increasing 
Gnuntities of frnit, and grain with the insect food, though insects 
usnully remain the chief component of the food until maturity is 
reacheil; the harder insects, such as beetles, being graduully 
substituted fur the softer ones, 

‘] will add one more example of the powerful influence insec- 
tivorous birds have on the removal of peste During the outbreak 
of the Rocky Mountain locusts in Nebraska, in 1874—77, Prof. 
S. Anghey #iw a long-billed marsh wren carrying thirty locusts to 
her yooug in an hour. At this rate, for seven hours a day, a 
frood wanld consume 210 locusts per day, and the passerine birds 
of the eastern halfof Nebraska, allowing only twenty broods to 
the square mile, would destroy daily 162,771,000 of the pests. 
‘The average locust weighs 15 grains, and is capable of each day 
cousuming its own weight of standing foreign crops, corm and 
wheat. ‘The locusts eaten by the nestlings would therefore be 
uble to destroy in one day 174,397 tons of crops, which at $10 per 
ton would be worth 81,743,970, ‘his case may serve as an 
illusuation of the vast yood that is done every year by the 
destruction of insect pests fed to nestling birds. And it should be 
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remembered that the nesting season is also that when the 
destruction of injurions insects is most needed, 7.e., at the period 
of greatest agricultural activity and before the parasitic insects 
can be depended upon to reduce the suinbers of the insect pests. 
The encouragement of birds on farme, in nurseries, &., is therefore 
more than a matter of sentiment ; the birds will retarn a hard cash 
equivalent and have a definite bearing on the snccess or failure 
of crops, on the success or failure of the nurseryman, &e. 

‘Attention cannot be two strongly directed’ to this point in 
India, The question of the protection of birds is receiving the 
attention of Government, and it. should be borne m mind that the 
question is one affecting the public good as a whole, and not merely 
one in which a few scientists or lovers of the beautiful are con- 
cerned in the preservation of some species from extinction or for 
merely asthetic reasons, good as such reasons may be. ‘The case 
is one rendering the severest legislation enacted in the protection 
of birds from the murderous onslaughts of ignorant men 
justifiable, and not only justifiable but imperative. ‘I'he ignorant 
destroyer of useful birds ia in the same category with the thief 
taking nioney out of his neighbour's pocket, and should be treated 
ag such. 

‘As regards the encouragement of birds in India, much good 
may be done by the formation of hedgerows and thickets in 
extensive tracts of land under cultivation, such as the wide areas 
under cotton, rice, &e., and in the neighhourhood of nurseries, 
young plantations, é&c., and also by providing simple nesting 
places. Such can he conveniently made by setting length of the 
Jarge-girthed hollow bambons upright in the ground, holes having 
been cut in them on one side just above the nodes, or by fixing 
small boxes to upright poles. Without some such provision 
birds requiring such positions to nest in will oot stay in an areas 
and any means by which insectivorous birds—and { have shown 
that most are such in their younger stages—can be encouraged, 
will more than repay the small outlay required by the inerease in 
the cultivator’s feuthered friends and a decreage in his insect pests. 


E, P. Srepuina. 


Foresta and Water-Supply.* 
(An instance from history). \ 
Everveovy has heard of the monks of La Trappe, or ‘Trap- 
pists, an order whose yows include a life of silence coupled with 
8 hours’ hard work daily. The monastery wos founded ‘n 1240 
by Kotrou 11, Connt of Perche, utter losing his wife and hig 
brother William in the wreck of La Blanche nef.” ‘The forests 
with which it was endowed were kept till the Revolution, when 


$0 La Forct dole Trappe,” Reewe de Eause et Foréte for Noveraber 1901, 
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they were confiscated to the State. Under which of the “rights 
of man" this course was justified it boots not to enquire. 

Whether the Trappists had been abusing their forests is not 
distinctly explained, but it appears that they had certainly been 
cutting the coppice portion (the greater part) too young, for at 
the Reformation of 166.4 an ediet went out againet them, This 
no doubt emanated from the great Colbert, and ran thus :-~“ The 
religious community, the abbot, prior and convent of Notre Dame 
de Ia Trappe, &c., are hereby forbidden to cnt any of the woods 
attached to the said abbey before the age of fifteen years, secing 
the poverty of the soil. They shall regulate their coupes into 
fifteen equal fellings, and they shal) leave standing at each felling 
the number of standards required by law; they shall allow one- 
third of their forest area to grow as high forest on the best soil in 
proximity to the Abbey itself.” 

This was duly observed till 1700, when the Abbé de Rancé 
died after ruling the monastery wirely and well for thirty-seven 
years, After his death the Trappiets thought they would launch out 
into great ironworks, and the forest had to pay for the disastrous 
experiment. An old book The Life of Dom Pierre the Dwarf, 
cleric and former sub-prior of the Abhey of In Trappe,” 1715, 
states the matter with due appreciation :—‘‘Iron ores have ever 
deen plenty about the Abbey of la Trappe, and many times had 
the holy father the late Abbé been supplicated that he wonld 
allow it to be dug out by private persons who desired to establish 
ironworks, ‘The abbey might expect much profit and no expence, 
Never would Dom Bouthillier de Rancé yield, for he foresaw 
heneath the promise of large profits the certain ruin of the 
revenues of his house, coupled with spiritual demoralisation and 
the relaxation of all the orderly life which he bad been at so much 
pains to institute, 4 

“But hardly was thie holy man laid to his rest than Dom 
Jneques de la Cour, the new Abbé, lent a willing ear to the pro- 
posals of certain monks whose vows of solitude, &c., weighed too 
heavy on their impetuous natures. He took up a contract to run 
the ironworks of la Trappe for thirteen years, and agreed to pay 
2,800 livres for every year. Then destruction ran loose in the 
forests. Nobody knowa how wastefully the furnaces swallowed up 
wood that might have been simply sold to a far better effect. The 
springs soon dried wp and the ponde (they had always depended 
ona series of ponds for water-power) became unable to supply 
more than aia weeks water for the year, ‘The fires had to go out, 
The cost of re-lighting them at intervals was prohibitive, Thus 
fell to the ground all the ambitious hopes of the new Abbé, La 
Trappe became desperately indebted, much of its property had 
to be gold, and the monks wera often in absolute want of the 
necessaries of life.” Dom Jaeques de la Cour became naturally 
Dom Jacques de la Sacque, and the ironworks, the monastery, and 
the forest were involved in a common ruin. So far ad the forests 
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are concerned, the State is now working them under a plan of 
1894, in three series; a high forest under a sixty years’ provi- 
sional plan, and 2 coppices with standards. 

Such isa story that was printed two hundred years ago, 
long hefore forest officers, and their opponents, began to seek for 
proofs of one or another disputed matter.” 1G 


Trapp repannence 


VI-EXTRACTS, NOTES AND QUERIES: 


Stom of Dalbergia paniculata. 


T. G. Hi. deseribes inthe “ Journal of Botany,” xv, 1901, 
the peculiar structure of the stem of this Indian tree. The 
peculiarity consists in the presence of broad coucentric masses 
Itcrnating with narrow, soft Inyers of a fibrous substance. 


of xylem al 
‘The narrow zones are of the nature of phloem, accompanied by a 


certain amount of cambium. The phloem contains well-marked 
sieve-tubes with sieve-plates, ‘The xylem masses present’ no 
special character. ‘The peculiarity of structure is attributed to 
the formation of successive eambium rings.—Journ, &. Micro. Soe. 


Pneumatophores. 


Sonneratia indica and other plants possess a kind of breath= 
ing-pores, the structure of which is deseribed by M. Westermaier 
(Botan. Contralblatt lexxvi., 1901, p 392). That thay are not trie 
Foote: but organs ani generis, in shown hy the cork munthe, the 
absence of a true reot-cap, and the order and place of appearance 


of the primordial vessels.— Journ. Lt, Micro, Sve. 
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Now Roaction for ‘Woody Tissue. * 


C. Maver has f is i 
ganate of Wotan: (ound baat woody tissue, treated with permane 


Water, and the sections are immersed fer 5 
i c 7 5 minutes,‘ 
then  Aeolonised in HCI for 2 or 3 minutes ‘After the adaltnne 
} or holdin; em ini is 
they tu rel,” The reaction may. her ee et RBIP_atnmonin, 


or soda may be used, ‘The time the 
: ; . perma 
varies with different plants, the coniferd being specially resistant, 


Btrncture of Coppice Shoots and Buckers, + 


M. Denaro has examined the anatomieca! 


shoots which appear on the trunks of moot ee aid tees ae 


xylem, in a smaller development of assimilating tissue, and in the 
mach smaller excretion of calcium oxalate, 


‘Tho Identification of Wood. 
By Hernent Srone, 


‘Tar subject upon which I have the honour of addressing you 
ight is incomplete, and, as yet, quite in its infancy, Aso 
scientific study it ia by no means new, but the technical applica- 
tion of it may be said to be comparatively recent, as might be 
expected, because a certain amount of progress must be made 
and sufficient methodically-arranged information must be aecuma- 
Inted before the commercial man can employ it usefully, {n 
short, until science has something substantial to offer, which will 
stand the commercial test, it is far better to continue the use of 
the old rule-of-thumb methods, which, after all, have sufficed to 
make the world go round till now. Whether the art of dis- 
criminating the various species of timber has arrived at that 
desirable stage, L must leave it to your judgment to decide, but I 
fee} that a ventilation of the subject mast be productive of goad, 
and hope that it will arouse sufficient interest to bring recruits to 


* Comptes Rendus, exxxii, (19M), pp. 1856—8 and Journal of the Royal 
Dtiprvavopieal sovie:y. 


THE IDENTIFICATION OF WOOD. M5 


this inquiry. It isa field in which the greater part of the ground 
is unbroken, and when nearly all other subjects have been 
thoroughly worked, it is something especially gratifying to an 
investigator to find himself in the midst of a practically unexplor- 
ed area. The nearest comparison I can think of would be the 
case of a man set to classify the specimens of a herbarium from 
which all the flowers had been removed, The material would be 
sufficient for the purpose, the schemes of classification would be 
at his disposal, but he would be cornpelled to invent for himself 
the means of discovering the relationship of his plants one to 
another. I may say that there is nothing extravagant about this 
simile, for Radlkofer and the botanists of his school, chiefly Dr. 
Hans ‘Solereder, have worked outa system by which small and 
imperfect specimens of plants may be recognised and classified, 
and in some respects have made discoveries which materially aid 
us in the diserimination of timbe Unfortunately for us, this 
school of Radlkofer has confined itself to the examination of euch 
amall twigs and woody stems as are usually found along with her- 
barium specimens, and as the secondary wood, or that produced 
after the first year, frequently differs from the primary wood, 
which is their special care, their Isbours are only useful by the 
way, anil in rare cases. 

The chief contributions to the branch of botany have been 
made by students of forestry, and us forestry is little known and 
appreciated in England, it is to Germany that we must look for 
information. The two Hartigs and Franz Schwartz have dealt 
with the European trees in a fairly complete manner, and Mayr 
has made some important contributions to the anatomical 
characters of the conifers of North America, but foremost stands 
Nérdlinger, who has described the structure of no less than 
1,100 species of timber trees, and whose series of sections is 
the wonder and admiration of the few who have seen them. 

J. 8. Gamble’s “Indian Timbers” is a fine work, and the only 
one whieh is published in the English language (saving a transla- 
tion of a small brochure by Theo. Hartig). His collaborator, Sir 
Dietrich Brandis, who did the descriptive work for ‘Indian 
“Timbers,” is perhaps the chief living authority on the subject. A 
magnificent sevies of 200 sections of American woods, published 
by Romeyn B. Hough in the United States of America, is an- 
other substantial aid; but unfortunately his descriptions aecom- 
panying the sections show that the author is unaware of the 
significance and value of his own specimens. | 

In all these books there is nothing approaching a scheme of 
classification. The nearest. is contained in the notes aecompany- 
ing the descriptions in J. 8, Gamble’s “ Indian Timbers,” but as 
they are based exclusively on the local species, they are quite 
useless when applied to timbers of other countries. All other 
authors confine themselves to isolated descriptions of species, with 
an artificial key ag a guide amongst chaos. ‘ 
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‘We can now see what our future labour is, and T must content 
myself with indicating it, merely repeating that the harvest ix 
ready for any one who will lend his assistance, 

In the meantime there is no necessity to underrate the value 
of the old time-honoured rule-of-thumb method, and we shall do 
well to hold to everything that is good in it, and to add such 
precise knowledge as can be accumulated. Heretofore, everything 
was left to individual judgment, which implies great experience, 
needing time and opportunity to acquire. Learners had no easy 
task before them and no aid except that of teachers; still it 
sufficed until foreign timbers began to be imported in increasing 
variety, which, im proportion, restricted the possession of expert 
knowledge to the few. The carpenter knows the woods he works 
with from continually handling them, and can, perhaps, distin- 
guish a dozen or twenty of them with ease. Beyond these he is 
at sea, The timber merchant dealing in hardwoods has a longer 
list of familiar woods, and having spent his days amongst them he 
becomes an authority upon them. But the process of handing a 
strange piece of wood ronnd until someone is found who knows it, 
is a part of the daily routine even at the oldest honses. When, as 
often happens, a species not previously met with turns up, even 
the most expert are helpless, and I think they will be the firat to 
admit that some means which will eke out their experience is 
desirable, I have met with cases where a wood well known and 
largely imported has been pronounced by various timber merchants 
to be something quite different, and others in which inferior woods 
have heen palmed off upon purchasers when their superficial 
resemblance to the superior article has been close enough to 
deceive, I have niyo known a case where an inferior wood, selling 
at a low price, has obtained a much higher one by the simple 
expedient of changing the name to B when it has been previously 
known as A, Without dwelling on these doubtful practices, which 
are exceptional, more than to lay stress on the fact that the lack 
of information makes them possible, I will turn to another class 
of cases, those in which a consumer desires to meteh an unknown 
wood, or having tried a parcel with success, is unable to obtain a 
second for the reason that he does not know for what to ask. 

Many hundreds of consignments of excellent timber reach our 
shores, and failing sufficient information as to their name, origin 
and virtues, are passed by purchasers until they are finally rele- 
gated to a rummage eale, where all “unrated” timber is put up to 
anction for the purpose of recovering the freight and dock dues. 
Amongst these “ unrated” woods have been many which have 
excited admiration for their beauty or other excellence, and in 
some cases have changed hands after the discovery of their value 
at fancy prices, But when the parcel is sold out, the trade in 
these woos is closed, for the unfortunate sender of them is careful 
not to risk another loss on the same timber; thus no more comes 
forward, und as the consumer has no means of finding out the 
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name and place of origin of the coveted wood, he has no oppor- 
tunity of making his wants known to the person who could satisfy 
them, From what T have seen myself, I feel certain that there are 
Many species of timber trees growing, mayhe in abundance, in 
many localities from which shipment might be made, that are 
ignored, because they beat a reputation of being unremunerative, 
and are probably put locally to base uses. 


If you will look through any old list of hardwoods you will 
seo the names of many that were familiar years ago, hut which are 
not now met with. “Did the consumption of the timber trade of 
the last generation exterminate these trees? I cannot believe it, 
for even if @ small locality were entirely stripped of a species, there 
are few that are confined to sach small areas. Possibly if they 
grow elsewhere we may by some good chance hear of our old 
friends again when other forests are opened up, and I hope that 
with the increasing means of identification which the anatomi- 
eal characters afford, we may not only discover the species, but 
also indiente in what other regions a fresh supply of our lost 
timbers may be found. 

Twas recently amused by receiving a circular from a hardwood 
merchant, containing a long list of uncommon woods, 1 wrote ask- 
ing for specimens, and was informed that though anxious to oblige, 
the merchant could not send them, as most of the woods enuinerated 
had not been met with for years, The old list had evidently been 
reprinted from time to time, in the hope of supplies turning up. 


There are instances already on record where the anatomical 
characters have been commercially useful, and unknown woods 
identified by their means have lead to inquiries in a proper direc. 
Lion being made for fresh supplies, but this can only he done when 
the structure is put upon record in such a fashion as to be trace- 
able when needed, a stute of things which does not yet exist. The 
cases in point were the result of a happy recollection of the special 
structure, and nob of method. {t is also necessary that the seienti- 
fie name should accompany the description of the structure, If 
the popular or vernacular names only are known, we really are not 
much further ahead, because there is usually ‘a name in every 
locality anid sometimes several, 

To base this art upon a secure foundation, it is absolutely 
necessary to obtain authenticated specimens. One may describe 
the structure of the African oak, and it may be an advantage to 
identify other specimens of African onk from the description, but 
it will be useless for a purchaser to inquire for it under that name 
in localities where it is called African teak. If we only knew the 
specific name we could point out fresh localities where any botani- 
eal explorer may have recorded its occurrence, 

By the way, botanical explorers have a vexing way of omitting 
anything likely to he useful from their descriptions of plants, 
‘They describe the flower, leuves, and habit with great precision; 
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and Thave known, asa rave ease, a botanist to mention that a 
plant produces the fibre, gum, drug, or what not of commerce ; bot 
he gives no indication whatever of the special features by which 
the ‘ihre, gum, or ding may be recognised. ‘This is lost opportu- 
nity, for the information must haye been in many cases within 
reach, and would have been precious; but as it is, we must. begin 
again at the beginning, make our own explorations, and in fact 
conduct # dnpliente survey over precisely the same ground, with a 
but slightly different object. With this view I have appealed to 
the Colonial Office for authenticated specimens of all colonial 
timbers, with a view of putting their structure on record, and 
enabling not only ovr home traders to recognise unfamiliar colonial 
timbers when they meet with them here, and to satisfy their wants 
by purchases froos our brethren of Greater Britain, to’ the benefit 
of each other, but, also to enable our colonists to recognise their 
own woods for their own uses, If experts are scarce in England, 
they must be far rarer in new countries, Besides this, our settlers 
had a limited knowledge of English trees when they left our 
shores, consisting of a few names, such as oak, beech, ash, elm, pine, 
&o,, and every tree they met with in their new home became 
native oak, native beech, &., with the variation of a few simple 
adjectives, such as red ash or black ash, When these become 
exhausted, the alternatives are red wood, white woud, yellow wood, 
jron wood, and the like, hence we must not be astonished to find 
that in different parts of Australia no less than five distinet 
species of encalyptus past under the name of Red Gam, and two 
or more uniler that of Blue Gum. ; 

T am fortunate in being able to make my appeal at a time 
when the office of Colonial Secretary is filled by @ man whose fore- 
sight and acumien are aa keen as his cate for the interests of the 
colonies i¢ enthnsiastic. In short, by hig kind recommendation of 
my petition to the various Colonial Governments, I have already 
obtained promises of authenticated specimens of the woods of 
Canada, the Cape of Good Hope, Victoria, Queensland, Western 
Australia, Lagos and Rhodesia, und, with one or two exceptions [ 
have very little douht that a similar response will be received from 
those Governments which bave nob yet replied. In my petition I 
have asked for a specimen of each wood sufficiently large to provide 
duplicates for several publie institutions, 

However complete the knowledge of the colonial timbers may 
become in the course of the next few years, it will be a mere frac 
tion compared with the work that will remain, and whieh will be 
left to travellers who may be persuaded to take note of the timbers 
as well as the flowers they meet with. Perhaps if the scientific 
side of our atudy can be developed sufficiently to attract the 
attention of botanical explorers, we may achieve our end by their 
assistance. 

So far the work of Solereder and others has aroused very 
ittle enthusiasm, and it bas been etated that the value of the 
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anatomical characters for the purpose of classification is triffi 
With this Tam inclined to euréa in pauls ‘because’ ie vac eee 
has been laid upon the sculpture of the walls of the individual 
cells, failing more prominent characters. It is, no doubt, a valu- 
able contribution to our knowledge to know that certain forms of 
pits are constant in a natural order, but if, as usually happens, 
they are equally constant in a score of little related orders, they 
afford little help in separating one from another. The primary 
wood dealt with by the school of Radlkofer is not enough by 
itself; the material is too aparing and it holds the same position 
in Hignology as animal embryology does to anatomy. It is the 
study of an immature condition only. Besides this their descrip 
tions are lacking in vividness, 

As na matter of fact, the diagnosis of the characters of wood 
depends very greatly upon precision of language, and this again 
upon a knowledge of the infinite variety of form which may be 
presented by the pores, rays, and soft tissue. It must be clearly 
understood that the width of the annual rings, the most conspicu- 
ous feature, is rarely of any value, and I shall be glad if, when 
looking at the specimens I'am about to show you, that you will 
endeavour to ignore this factor altogether. A’ ring of oak wood 
may be,th of an inch wide, or may reach Sths, and the difference 
in the appearance of a piece of wood containing 16 rings per inch 
of radius, and another only showing 2 is exceedingly difficult to 
reconcile, This variation is merely a question of growth, and de- 
pends upon the fertility of the soil, &e., so that the extremes may 
frequently be present in the same piece of wood in the closest 
proximity. ‘This much may be said, that the annual ring usually 
makes a good start in the spring, when the tree pnis forth its 
Teaves, so thal Lhe innermost layer is usually normal, but should 
the supply of nourishment fail from any cause, such as the destruc 
tion of the foliage by frost or caterpillars, the Iater wood of summer 
and autumn may be reduced even to disappearing. The full 
character of the structure is unfortunately only brought out in 
broad well-developed rings, and it is by no means rare to find a 
specimen with which nothing can be done, because no ring is 
broad enough to show the structure of the antumn wood. Search 
then always for the broadest ring. 

‘The chief point then to be noticed is Uie presence or absence 
of true pores, which may be recognised by their abundance in the 
inner side of the ring. They are never more abundant in the 
autumn wood, even when uniformly occupying the whole section. 
Tf pores appear in the outer or middle part of the ring while the 
inner is free from them, be sure that they are resin pores, and that 
the wood you ate dealing with is a conifer, and probably a pine or 
spruce, ‘The rays are always present, even when microscopic, but 
they vary greatly in breadth, height, lustre, straightness, &., each 
detail having ils own particular value, ‘The specimen of oak you 
have in your hands bas extremely broad rays which are lustrous 
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and of considerable hei 

ght on av tan, 
transparent section of mapl 
only juat visite to thie aekedoye oe ray 
tively to those of the horse chextaut 


or shal- 
the proportion of breadth 


‘The year’s growth rau is ates nd 
batho st male, ue Ses ene nen rng 
bold pore-rings of ‘one or more rows, following ea the eee es 
pore-less autumn wood of the previous year, whereas the Intter hee 
8 very fine, perfectly distinct line of muitunmn wood, and the vores 
instead of rapidly diminishing outwards alunost to vanishing point, 
and assnming a tree like forin, are of uniform size and sopewhar 
sparingly scattered over the staat areas formed by the regnlar 
cutting of (he annual rings by the mys. A close examination of 
the small oaken block will reveal a number of cloudy bands rm ‘= 
ning concentrically with the annual rings, These are composed 
of wood parenchyma, or soft tissue as i shail call it, and are 
usually present in well-developed rings in all the onke, The two 
examples 1 have selected belong to two distinct types. I chose 
them as being particularly suitable for the parpose of showing the 
very different forms the vatious parts of the woad can assume, bat 
they are only two amongst hundreds of types, for the arrangement 


of the four elements, the rays, the pores, the annual rings, and the 


tissue, is almost infinitely varied. : 
soft One of the diftienlties of this stady is the unending fluctua- 
tion of the size in the various parte, which is the onteome of the 
tAtmence af age, soil, and ebimate, that is to say, of the vigour of 
vvowth, ‘The variation which most meet the eyes dak of the 
: is 
ings, has alrendy been referred to, Nex : 
Seo iy ysl, est h hea of d 
i fa more upon age than upon nourishment, 
aye mere og gear ee se augment 
From gene to year till the tree reaches its prime, and then becomes 
more-or Test constant. Other woods show their variation in a 


much Jens degrec. This makes accurate measurement difficult, in 
fact a sintement that the average diameter of the poree of the oak 
is w certain fraction of a millimetre is really useless ax a gnide, 
therefore Nirdlinger, and after him Brandis and Gamble, adopted 
the method of using a series of well-known woods and employing 
them as standarde with which to compare others; each type thus 
shows its own limite, and the measuring process becomes an esti- 
mate of the range of fluctuation in size, ‘This is « simspler process 
than it seems, and in practice all thet is necessary is to have a set, 
of thin sections or shavings between two pieces of thin glass, which 
may be laid ppon the section or even the solid wood of another 
specimen, and the size of the pores, &c., as ascertained hy direct 
comparison. In atl cases where the structure of a wood has to be 


THE IDENTIFICATION OF WOOD, lat 


described in words, the largest pores or rays in each ring are only 
regarded, and the size is expressed by figures which indicaté the 
minimum and maximum size of these largest elements only as 
found in rings of varying age. ‘The renson of this is obvious. Che 
pores are found to diminish in every ring, sometimes only a little, 
as ia the maple, but more frequently to vanishing point as in the 
oak, 

‘There is considerable harmony in the variation of the charac= 
ters of wood, both physical and anatomical. The weight per cubic 
foot, the hardness, the state of saturation,‘ amount of ash, the 
elasticity, &e., vary regularly, according to age and distance from 
the root of the tree. Weight is fonnd to increase from the foot to 
the first branches, and then to decrease from that point upwards, 
The size of the rays, cells, and vessels, as already stated, increases 
with age, so that in the 80th yearly ring of an oak, counting from 
the pith outwards, these parts will be much larger than in the 
first. It must he borne in mind that the 80th ring was produced. 
79 years later than the first, so that we must be careful not to 
confound the age of the tree with the age of its wood, 

Similarly, inasmuch as the sapling oak of one year is but a 
fractional part of the weight of the mature tree, and as the growth 
in height has been caused hy the super-position of additional coats 
of wood one npon another, like so many cones, it follows that the 
wood of the upper parts must be younger, und therefore the 
innermost ring of this upper wood must not be assumed to be old 
because of its position. It is natural to assume this, and many 
would count the rings on a piece of wood from the upper part of a 
trunk, and pronounce it to be of such aud such an age, whereas 
that may not be within fifty years of the truth, 

Many tropical woods show scarcely any perceptible division 
between the growth of one year and the next. ‘Their growth seems 
free from any check, thoagh it may vary in vigour. Hence tlie 
familiar ring-boundaries become vague or entirely lost; even the 
rise and fall in the size of the pores is frequently absent, and they 
seem to increase uninterruptedly from the pith outwards to the 
bark, This state of things is found in quite a number of unrelated 
tropical South American woods, though it is by no means confined 
to them. I have often wondered if any of our European evergreen 
trees, stich av the holm oak ((Quercue Slex), if acclimatised in'a 
tropical region, would lose their characteristic rings, and take 
upon themselves this uniform structure of wood. No doubt the 
climate would modify it somewhat, and it has been urged that this 
circumstance vitintes the value of the anatomical characters for 
purpoees of classification, ‘Trne! as regards the snecession and 
dimensions of each zone or its component parts, but their structure 
and arrangement remain the same, and will always stand good. 

Tn many natural orders the soft tissue, which is so prominent 
jn concentric circles in the oak, affords us great assistance, Ib 
appears ina multitude of forms, and may be found in little narrow 


122 
THE IDENTIFICATION OF WOOD. 


oiroles or borders ro i 
aa dlondy. matgins tnd the pores, which show on a vertical section 
laterally fate" singe foniulog gical stir soe ia the mat 
GUM the eae cher te cae eee ae ae 
tuntil they mect others, -and epieatderly These. wits tay Mallen. 
the rings, straggling obli join up to form circles concentric with 
‘The lines may become pee ines or long undulating wreaths. 
‘The Hines aay Become narrowed 10 mierorcopieal fineness, making 
Ta Soh bon mo AINE bees oe Oh ee ene 
elaborate’ traseeye Tee ed ‘neraps the soft tissue can vary to 
the" natural aftaily er relstianahip af weeds, ant onoee altee with 
any other chiracter helps . ip of woods, and more often than 
the natural system, bot (there i o Guess nt the place al @ epeoies in 
with these details) it ism it invariably, a." bab? in connection 
nth Rese et ot rarely absent in » genus or specie 
where one would most expect it. Gamble relie te ating 
in his sical clasfeotion of tho Legutinosey ard. it worke 
beantifully within the limits ofthe Indian species, Oeeit mild gers 
w L , ails entire- 
Wye, a tongs of ee Nene He rales eq 
upon the width of the bands of ertiite Muti erplme ate 
havetco-ot the | ‘ igsue, but in applying it I 
est ten ae eee Aisa tus were 
ust be restricte 
te) uae /eroupe. of spected only, The extremely fine bars which 
tuay besten crossing the rays in the ehonies, and the somewhat: 
a eritio 0 the lancewoods and many others, 
hold good over large ambers of species, s0 that it becomes a 
gntion to find out in which particular form it mej 
or may not be relied upon. f 
The vertical sections, i.e, the radial and tangential sections, 
will often elucidate obscurities of structure, and give one a very 
clear idea of the structure of ‘wood asa whole, [think one obtains 
f more securely based conception of what ‘wood ia by cormmencing 
to study it in the solid instead of by Tmacerations, or even thin 
sections. ‘To study 
mind beginning af, the wrong end, 
f the 


to by way of the study of the wood en bloc. 
potaniets who have anyth 
general ig, when viewed und 
Beautiful as the wonders reveal 
are, 1 scarcely think anything more gorgeous can 
that which some of our woods will afford. 
pimple plane, with a keen iron, or even © sharp pocket-knile, 
jo all that is required, and a smooth and clean-cut surface will not 
only show you an unexpected play of ‘colour, hut will demonstrate 
the relation of cell to vessel, and vessel to ray, in a manner 
impossible in a thio section in ‘which one endeavours to separate 


the desired layer from all the deeper-seated tissue. Wood is much 


more transpareut than one would think, and the subjacent cells 


TePthe microseope as an opaque object. 
Jed by the microscope notoriously 
found than 
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appear distinctly below those immediately on the surface, there- 
fore the relations of each cell in every direction hecome evident. 
‘These show every variation of amber, ruby, gold, rich browns, and 
black and bright translucent beads of resin, which flash in the 
light like jewels that tempt one to forget one’s work for the indal- 
gence of the eye. 

With all-the additional aid which the anatomical characters 
give, we are not a great deal further advanced until we have some 
system of arriving step by step at the wood we desire to identify, 
Tt would he rash to enter upon the controversy concerning the 
systematic value of these characters, and to attempt to bring them 
into harmony with Orders and Genera, The time for this is not 
yet, but for technical purposes the nataral system need only he 
Fespecterl as far as it is useful, Therefore, an artificial system will 
serve our turn. 

The key provided by Nordlinger makes a mere commencement, 
and after gniding us a little way, leaves us stranded in the midst 
of a large group of species which have to be dealt with one by une. 
The key to the European woods constructed by Hartig, and the 
similar one by F, Schwartz are complete, and fairly satisfactory, 
but are so very limited. I have used all three, and can candidly 
say that they are mach better than nothing, but require consider- 
able study and much practice to use. For my own use I have 
constructed a key on a similar principle, but use different charac- 
ters for the preliminary stages, As it seems to me, amongst the 
woods of the broad-leaved trees, the rays are the most constant 
character. I base my divisions apon them, first separating those 
woods having two kinds of rays,as many Cupuilifene, from those 
which have but one. I then divide the latter into those whose 
rays are separated by intervals greater or lees than the transverse 
dinineter of their larger pores, that is to say, the intervals be- 
tween some inay be equal to the pore-diumeler at the moxt, and 
conversely in the other class the intervals mny be equal to the 
pore-diameter, but never Jess, Farther anb-divisions, which it 
would be tedious to detail, are based upon the presence of soft 
tissue and its arrangement, followed by the arrangement of the 
pores, concluding with the degree of definiteness of the ring- 
boundary. ‘This most elusive character is one of Nérdlinger’s 
preliminary divisions, bence the difficulty of using his scheme, 

The principle I have tried to follow is to start from plain or 
fairly obvious characters about which there can bo little doubt, and 
to leave’ the more dubious ones for the end of the series, where 
there are fewer species to deal with, and other aids come in. By 
this system members of the same genus having a similar arrange- 
ment of rays, pores, and soft tissue, fall into the same ultimate 
group, which they do not when the ring-boundury is relied upon: 
(vide Platanus acerifolia and occidentalia) When these ultimate 
groups are reached, physical and chemical characters may be em-- 
ployed in discrimination. The range of the weight per eubic foot, 


1 : 
24 THE IDENTIFICATION OF Woon, 


hardness, colour of the soluti ius 
aleohol, renction with anaes hy hoiling in water and 
phenomena produced during burnity. cher sbsorption of water, 
Whether dull or lastinus, and the pachicalee cherries earlnees 
or rand the Cte he geme net h Tre 
i ‘avery doaerints + jastly, the colour, 

gaan Cu eerition of soot by 2,brnetial man, the ele- 
wah cae oo ens in, Sometimes the 
Test Per cubie foot is given and the colour, apart from ity 

i Shee Accurately pictured, but th i 
quality which is practically left to'onr imagination Tre ee 
fo much impressed with the necessity of move tonne orate, been 
the degree of hardness, that ‘ave “constructed an ineteonene 
which tesa psbiccat ony : dan instrament 
ange. to impel i, Teng ase neonate reading of the resist- 
hocause the resistance to impact is mnde up of elotiete ct 
hardness), but it is fuit parallel to the impression of thy canes 
call the hardness makes tipon our sense of touch,» T will eae 
you with a description of this contrivance, but will merely mention 
that the principle is as follows, A steel ball of a known weight 
falling a definite distance upona surface at an angle of half a right 
angle will fly off ina horizontal direction, and describe a curve or 
trajectory which will be longer or shorter according to the amount 
of force absorbed by the wood. A seif-recording arrangement and 
all necessary ailjustments are attached to the machine. ‘the hard 
and soft zones of a wood give different reading, so that_a number 
of trials have tu he made and an average struck. I take the averaga 
of ten trials, displacing the wood five millimetres between each. 

The solution obtained from boiling a small quantity of shay- 
ings is of a valunble und interesting character, full of surprises, and 
affording many lovely colours. ‘The reaction with iron salts is 
useful in cases where the change of colour is dispinyed in different 
degrees by different kinds of tiasue. ‘The burning of wood often 
causes various coloured resins to exude, and affords evidence by 
menns of the aroma, or by the ash. A familiar example is the 
smoll of the well-known Chinese joss sticks, made from the saw- 
dust of sandalwood, and the two Australian paving woods, jarrah 
and karri, may be known by their producing a black einder and a 
white ash respectively.—vownal of the Society of Arte. 


T have read with much interest Mr. Herbert Stone's paper on 
the above subject, and would like to be permitted tu make a few 
remarks as an addition to a discussion at which I was unable to be 
present. 

First of all, a small personal matter. My “Manual of Indian 
"Vimbers” was several tines referred to in very kind language, but 
Doth in Mr, Stone's paper, and in the remarks upon it by Dr. 
Schlich, there is some misapprehension regarding the responsibi- 
lity of the descriptions of woods given in it. I feel sure that Dr. 
Scblich was not properly reported, and as, possibly, Mr. Stone 
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had not read my introduction, I propose to give the full extract 
from page ix., written in November 1881. ‘The “writer” was, of 
course, mysell :-— 

“« Tt is now necessary to explain how the descriptions af the’ 
woods were made. During the progress of the work of preparation 
of specimens in Calcutta, and afterwards at more leisure in Simla, 
the examination of the different woods and their description was 
made hy a committee which consisted of — 

“1. Dr. D. Brandis, F.WS., CLE. Inspector-General of 
Forests, 

“2. Mr. J. $.Gamble, M.A., Assistant to the Inspector-General 
of Forests. 

“3. Mr. A. Smythies, B.A, Assistant Conservator of Forests, 
Central Provinces, 

“The descriptions were usually dictated by Dr. Brandis, and 
written down by one of the others, generally Mr, Smythiex, but 
the wood structure was examined by all three officers, and discussed 
before the description was finally passed. ‘The whole was gone 
over three ot four times, and in the later examinations, when the 
committee was more accustomed to the differences of structure, the 
generic and family characters were discussed and drawn up. Some 
Of the Inier-received specimens, as well as those given in ‘Addenda,’ 
were described by the writer, but on the same plan and principle 
ag was originally adopted hy the committee.” : 

In referring to the chief works on the subject of the deserip- 
tion of wood, and giving keys to enable thera to be identified by 
their more easily-seen characters, Mr, Stone omitted to mention 
what ia, in all probability, the most important, if not the earliest, 
book on the subject relating to European woods—the “ Flore 
Foreatiare” of Mons. A. Mathieu, Inte Professor of Forestry at the 
Forest School at Nancy, France. The first edition of Professor 
Mathieu's work was published in 1858 ; it was followed by a second 
and third, the latter in 1877; the fourth edition, issued since 
Professor Mathieu's death, with complete revision, by his successor, 
Professor Fliche, appeared in 1897, In the “ Flore Forestidre” 
the wood descriptions are given with the genera, supplemented, 
where necessary, for the species; and at the end of the book is a 
detailed analytical key, which, in my opinion, is much better than 
the keys given by Professor Nordlinger and Professor Hartig. 1 
can also recommend to Mr. Stone the excelient key to English 
{and some Indian) woods given in “Timber, and some of its 
Diseases,” the very useful little work hy Professor Marshall Ward, 
F.RS, of Cambridge, published in the “ Nature Series” 

T cannot agree, and I do not think that Indian botanists of 
any branch will agree with Mr. Stone's complaint that *botani- 
cal explorers” omit from theit deseriptions the useful products of 
the plants. Of, course, in large general floras like the “ Flora of 
Yritigh India,” it would be impossible to insert such thing, at, 
with such exceptions, nearly every Indian botanist has given, 
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perforce briefly, economic information. Roxburgh’s « ica” 
38 an excellent ense in point. If Mr. Stone will weed a 
“Dietiouary of the Keonomie Produets of Tndin,” by Dr. G. Watt, 
C.LE. probably the most complete work of the kind prepared ie 
any country in the world, he will sce what Indian botanical 
explorers have done for the economic produets of the country, In 
the “ Manual of Indian Timbers” the wood specimens collected by 

~ Dr. Wallich were all examined and mentioned, as were the more 
recent collections of Sir D. Brandis, Mr. 8. Kurz, Colonel Ford and 
others, In my new edition about. to be issued I have included also 
the collections of Sir J. 1D. Hooker, Mr. H. N. Ridley (Malay) 
and others, deposited at Kew; and one of my chief regrets ig that 
the collection of the Brothers Schlagintweit could not also be 
included, heeause the names have heen lost. What has heen done 
in India, of course, [ know more intimately, but I also know that 
Colonial British explorers have not deserved to be accused of 
neglect, and that the work done by the French and the Dutch bas 
heen as good as, indeed if anything better than our own. 

Ithink that in his remarks about Kew, Dr. A. Henry was not 
qnite just. I have been recently working in the Kew Museum, and 
have heen struck with the care taken to incorporate in it the woods 
sent, hy vurions correspondents. As I was not specinlly interested 
in Chinese woods, { can say nothing about Dr, Henry’s collections, 
but they are doubtless there rewly for him or another to work up. 
The authorities at Kew were most kind in their help to me, and 


were delighted that T should work in the museum, but it is 
abundantly clear to anybody who inquires into the matter that the 
present miserably inadequate and ill-prid Kew staff could not be 
expected to do wood descriptions for explorers in addition to their 
own work. ‘The Kew collections are national and the herbarium 
and yanseum are maintained by the State not only for study 
by the staff of the estublishment, but to be conveniently ab 
the disposal of workers in general, ‘There are, unfortunately, 
not many specialists in the study of woods, and it is very good 
news to those interested in the subject that Mx. Stone is going to 
devote his acientifie life to it. His paper was very interesing, and 
1, for one, shal] engerly look forward to the resulls of his further 
work. 
December 9th, 1901. J. 8. GAMBLE, 
Gin Journal of Society of Arte.) 


» Hummus as a Preservative against Frost, 

LT uave just read a French translation, by my old friend Prof. 
Henry of the Nancy Forest School, of Wollny’s classic work on the 
decomposition of organic matter. In it I find the statement that 
spring and autumn frosts are dangerous on peaty goils only when 
the surface of the latter is dry. Wollny gives no illustrations of 
this law, but I recently observed one in iny garden at Cooper's Hill. 
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Last September I dug up several rose beds on my lawn and 
sowed ihem with grass-seed, which bas produced a fine crop of 
young grass. This I carefully watered, and the soil in the beds 
was well trenched and covered with decomposed leaf mould before 
the seed was sown, ‘The rest of the lawn has not been trenched, 
probably for thirty years, and_the soil under the grass in it, a 
stiffidh loam, is now singularly dry for the time of the year. 

On the morning of December 6th there was aslight frost, 31°F, 
being registered six inches above the grass. At 8 a.M. the lawn was 
white with rime, except on the new gtass, which remained green. 

‘This must be due to the fact that the moist, well-trenched 
humus soil under the new grass was nble to conduct heat from 
below and thus kept the wir in contact with it above the freezing- 
point, while the dry, compact loam under the old turf could not 
supply sufficient heat to the old grass to preserve it from freezing. 
Dry humus, according to Wellny, has a low specific heat, and ira 
had conductor, while wet humus has # high specific heut, and is a 
good conductor of heat. On another occasion when snow fell, it 
Inelted much sooner on the new grass than on the rest of the garden, 

‘Asa further illustration of Wollny’s law I may cite the fact 
that water is Jet on to cranberry swamps in Carolina when frost 
js feared during the blossoming period, and also that in north-west, 
India, on clear evenings when feost is feared, vegetable gardens 
and sugar-cane pluntations are irrigated in order to obviate danger 
from frost. _Kikur (Acacia arabica) plantations in the Punjab are 
also irrigated when frost is feared. 

It is also well known in Germany that if a sphagnum peat 
bog is to be reproduced, a thin layer of peat must be left at the 
base of the bog after the upper peat has been removed, and this 
layer kept carefully under water, as otherwise the drying up and 
consequent freezing of the peat will kill the moss, 

Slight frosts are very prejudicial to vegetation in sub-tropical 
forests, and, when frost is imminent, the precaution a€ trenching 
the soil, removing weeds and irrigating cultivations is extremely 
important for young sngar-eane and other crops. 

Cooper’ Hill, Denember 8th, W. RB. Fisuer 
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An Undesoribed Ailanthus from North-Eastern India. 
By D. Pray. 

Wen examining the material of the genus Lulhergia at 
Kew in 1899, the writer found, at the end of the genus, a single 
andetermined fruit, with which is associated two notes in the 
handwriting of General Jenkins, at one time Agent for the 
Governor-General on the North-Eastern Frontier, who was untiring. 
in his efforts to investigate the Natural History and exploit 
the resources of Assam. All that the writer could’ say regarding 
the fruit was, that it is not the pod of a Dalbergia. 

More definite information was soon available; for, in 1900, 
Mr, Cave, of the Bengal Cinchona Department, sent to Calcutta a 
specimen, in leaf and fruit,of the very tree that had been once met 
with, half a century earlier, in Assam. Flowers unfortunately we 
have not yet been able to get, but the leaves and the fruit show 
that it ix unmistakeably an Ailanthus, and a comparison of our 
specimen with the Ailanthua material at Kew und at Calcutta 
indicates that itis a species hitherto unreported from India, 
Indo-China or Malaya. With the object of attracting the attention 
of Forest officers and others in Sikkim and Assam to what is 
evidently a fine tree, a description of the species, as complete as 
the material yet available wiil permit, is here given Three plates 
are added ; one shows a leaflet and the fruit of this new speciey, 
the others, for purposes of compariyon, show leaflets and fruits of 
the other species to be met with in India. 

AILANLHUS GRANDIS ep. nov. ; arbor elata, foliis compositi 
foliolis alternis utrinque gluberrimis basi obliquis margine integris, 
samaris majusculis, stramineis, oblongis utrinqgue obtusis, basi 
rectis. 

Assam: Rungagora, Jenkina, Sixgim: Ryang, Cave. A lofty 
tree, renching 120 feet in height. Leaves alternate, 60—100 em. 
Jong; leaflets alternate, oblique, ovate-lanceolate, with shortly 
acuminate apex and obliquely cuneate base, 16—20 cm. Iong and 
Bom. wide, glabrous on hott eurfaces, with 10—12 pairs of second~ 
aty nerves, their margins entire. Panicles large, their branches 
16-16 cm. long; pedicels in fruit 4 cm. long. Flowers unknown. 
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Samaras 2-3, with rounded obtuse apex, and base rounded to 
outer straight on inner margin ; length 11—18 cm., width 3°5 cm. 
Seed near middle of samara, 1-5 em. across. 

The Assamese name is given as detalueas no vernacular 
name has been reported from Sikkim, 
- Gena Jenkins’ first note is:—4No, 45, Actaluca, The 
‘eceds of an unknown tree in and about Rungagora; one of the 
‘nort noble of forest trees, ‘The one from which the seed is 
Z faker in so high that we cannot get at the leaves, the nearest 

ranch being perhaps 80 feet high, I hope one or two of the 

“seeda may vegetate,” This note was not improbably addressed to 
Dr. Wallich, then Superintendent of the Calentta Bofanie Garden, 
Apparently none of the seeds did germinate; this was wnfortun- 
ately our experience with those from the Ryang in 1900. The 
second note, written a year later, ist “The tree has been mea- 
«sured hy Masters, and he makes it exactly 120 feet high, but the 
“natives say it is only a very small one of its kind.” The Masters 
referred to in this note is Mr. J. W. Masters, then a Deputy Com- 
missioner in Assam, well-known for the extent and the excellence 
of the collections and notes made by him in that province between 
1835 and 1645. Rangagora, the old capital of the Matak country, 
according to Griffith is, or was, situated one march east of 
Dibrugarh, 

‘The other species of Aé/anthus to be met with in India are :— 
A. glandulosa, a native of China, but now met with in Furope, 
North America and Northern India as a planted tree; A. ercelad, 
a well-known Indian tree, found wild throughout Sonth India and 
Central India, and estending as far north as Chutia Nagpur on the 
east, and Rajputana on the west, but occasionally planted also in 
Northern India and Beugal; finally A. matabarica, found in 
Western India between the Ghauts and the coast from the Concan 
and Kanara to Calicut and Trayancore, as well as in Ceylon. 

4A. malabarica is also said to oceur in Cachin-China 5 
but this is not admitted by Pierre, who describes two Cambodian 
trees, A. Faureliana and A. calycina. Of these 4. Fauveliana 
is evidently nearly related to A. matabarice, and may be 
the Cochin-Chinese’ species mistaken for 4. malabarica. The 
excellont figures and careful description of Pierre leave, however, 
little doubt that this is a distinct epecies. A. calycina bas 
a calyx very unlike that of A. maladarica, and is undoubtedly 
a different tree. In Pegu, Kurz found in the Khaboung valley 
‘on the eastern slope of the Yomah, the fruits of an ‘ddanihis 
which he identified with 4. malabarica, No one has found this, 
or any other, Atlanthus in Pega since, but numerous examples 
have been seut to Calcutta of a species that is apparently 
common in §. Andaman, the samaras of which are exactly 
like those of the Pegu tree. They differ markedly from the 
samaras of 4, malabarica in being more distinctly veined and 
in being glossy instead of dull, ‘heir tips are also decidedly 
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more twisted than those of A, matabart : 
it is to be feared, cannot be greatly ‘aependad oa oe ats 
specimens. ‘The flowers, however, differ considerably froin those 
of A. malabavica, as thore is usually present in the inales u rudi= 
mentary ovary with a slender style almost as long as the 
filaments. In the flowers of A. malabarica and A, imberbiflora 
examined hy the writer, the males have either no ovary ab all, or if 
a rmdimentary ovary be present there is no long slender style, 
‘his appears to be the case also in the nearly allied A. 
Fauveliana, and in another tree from Java described by Koorders 
and Valeton as A, malabarica var. mollis. This Pegu-Andaman 
tree the writer is therefore inelined to consider a distinct species 
to be known as a. Kuredé. There is, however, possibly another 
Indo-Chineve Ailunthus. After having seen the solitary snmnra 
of A. grandis at Kew in 1899, the writer showed a drawing he 
had made of it tothe late Mr. Franchet, and discussed with him 
the possible affinities of the tree that had yielded it. That 
Tearned botanist was able at once to refer to some very similar 
fruits in the collection of Mr. Drake del Castillo, where also 
they had been tentatively referred to Dalbergia, ‘These fruits 
were picked up by Balansa under a great tree in ‘Tonkin, of which 
he vould not obtain leaves, They more resemble the samaras of 
A. grandis than they do those of any other species, but though 
larger than those of A, matabarica and its allies, are smaller 
than those of A. grandis, They may prove to be the fruits of 
A. calycina, the samaras of which are still unknown, but they 
may equally possitily belong ta still another undescribed species, 

In Malaya two species are met with. One is the tree from 
Java already alluded to, which bas been referred by Koorders and 
Valeton to A. malabarica. ‘The only fruiting specimen of this 
that the writer has seen has the samaras unfortunately not yet 
fall grown. They resemble, however, much more the samaras of 
the Andamanese A. Kurzii at the same stage than they do the 
corresponding samaras of A. malabarien. From A. Kur2ii, how- 
ever, the Java tree is, by its Howers, certainly distinct, and if an 
opinion can be formed from a careful examination of two speci- 
mens, the Java Ailanthus is still another species which may be 
known as A, mollis, St belongs undoubtedly to the same group 
as A. malabavica : within that group its nearest ally is, however, 
not A. malabarica or A. Kurzit but A, Fauveliana, ‘The other 
Malayan Ailanthus is A, moluecana, one of the earliest species 
reported, buteven now one of the least adequately known. Finally 
thoro isin N. Australia stil another species, 4. tmberbiflor Te 

suggested that this Australian tres is a variety of our 

eee caereicr i ie, however, more nearly related to A, mala« 
bariea than to A. exeelsa, but is ensily distinguishable even from 
A. matabarica. : 

The geogrnphical distr : 
interesting. Except A. glandulosa, which 


‘bation of the genus is thus very 
is the type of @ 
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distinet section and is Chinese, all the species are confined to the 
botanical region of 8.-E. Asia—India, Indo-China, and Malaya, 
with the adjacent territory of N. Australia. But while the genus 
asa whole is very wide-spread in this region, the various forma 
that comprise it are remarkably localised. The Malabar eonntry— 
8, Ceylon, ‘Travancore, Malabar and the Concan—hns A. mala 
baried, limited to this region. India proper has 4. exeelaa, found 
everywhere throughout the peninsula, but neither passing beyond 
the (hauts to the west nor beyond the Gangetic plain to the north. 
A. grandis oceura at the foot of the Eastern Himalaya in Sikkim 
and Upper Assam. In Indo-China we have similarly A. Kureii 
confined to Pegu and the Andamans, and A. Fauveliena confined 
to Cambodia, “The species met with in Tonkin may be another 
distinct one, or may possibly be the same as A. calyeina, which is 
also a Cambodian form. In Western Malaya we have A. mollis: 
in Eastern Malaya, A. moluccena ; and in N. Australia A, fener 
higlura. ‘Che absence of the genus from the Philippines and New 
Giuinen, so far ae we. yet know, does not preclude ite presence 
entirely, Tt would be no matler for surprise were epecies to be 
reported from both localities when their vegetation becomes m 
aarti Areceplates here given, Plate T represents Teale and 
feuil of A. grandis; Plate TI, leaflets and fits of 4 eglendilloee 
and A, ezcdlac ; and Pinte 11 lente re, im each case, of natural 
and A. Kuredt, The frnits and Teaflets are, in he thind Teall, 
sino} the leaflet selected fs, mS at. Tt is found that there i 
courted from Delo aoe two Towest leaflets in Teaves of 
ee pee ti Tie variability does not affect the thir 
‘eam eee 


Hill Forests of North Coimbatore. 
By A. W. Lusiineton, 


‘Tae forest reserves of the Northern, or hill, ranges of north 


Coimbatore have the following areas :— 


Doddusanpagai, its extension, and 
Gulig! (ulso an extension) 
Baur,” Odeyarpalayam, Jadata 
Malla, and Dodds Indivad (San- 
daly & 
ChikKailur ! uo 
Yeddaraili, Hannr, and Karudhalli, 
Maddeawarnnmal 
‘Palamalai, ita extension, Sirganballi, 
and Aklenjorai 
Nilgivi Kaatern elopes 
Gutialatur, its extensions, and_en- 
closed reserves (Geemalam, Ulle- 
palayam, Barebetta). 
YVellarundi ss 
North Bargar and Paanirakarai 
Konth argue 
Volanlai 
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rae) BIT. Tange, 
127,925 ) Acres 223,025 nee 
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The Palamalai reserva formsan isolated hill range on the 
hanks of the Canvery river, rising to 4,924 feet above sea lavel 
the plains at the foot being nbout 750 feet ahove sea-level With 
this exception, and that some (eg. Ullepalayam and Barabetta) 
have been formed within areny left originally inside others as 
enclosures, all the other reserves join one another in a continuous 
mass of forest, Talamalai joins the north of the Nilgiri eastern 
slopes ; (utialatur joins the east of Talamalai ; Dorldasampagai joins 
the north of Gutidlatur; Yeddaralli joins the north of Gutislatur 
and east, of Doddasampagai ; Hanur joins the north of Yeddaralli 5 
Maddeswaranmalai joins the north-east of Yeddaralli; Kavadhalli 
joins the west of Maddeswaranmalai and the north of Yeddaralli, 
Chikkailar joins the west of Maddeswaranmalai and north of 
Kavudhalli; North Bargar joins the south of Maddeawaran- 
malai and the east of Yeddaralli; South Bargur joins the sonth 
of North Bargur and the east of Gutialatur; whilst Tamarabarai 
ties between North and South Bargar, joining the former on the 
south and the latter on the north. Without enclosures the forest 
area of these reserves amounts to 1,673 square miles. This does 
not include Frode range, which consists of purely plains forest ; 
but which belongs to North Coimbatore, and has a forest area of 


24 square miles, lying in three different taluks (rode, Karur, and 
Dharparam), 


Naturk or THE Countay. : 

‘Valamalai is the westernmost, Bhavani the exsternmost, and 
Kollegal the northernmost ranges Sattyamangalam range lies 
enst of ‘Talamalai, south of Kollegal, and west of Bhavani Range. 
Tainmalai range is bounded on the east and north by Nilgiri 
district and Mysore; Kollegal, on west and north by Mysore, 
and east by Salem district; Bhavani, on the cast by Salem dis 
trict, ‘The hills form generally a series of plateaux, ranging from 
2,300 to 6,000 feet above sea level, often intersected with deep 
ravines, aud generally with steep gradients to the plateau above, 
the gradients ranging from 1 in 3 to } in 1U. Besides being 
brokeu up with ravines, the plateaux often are made stil] less level 
by some portions heing projected upwards as small hills nbove 
the general level, Almost all the hill ranges run north and 
south ; the streams sometimes rum north and south, sometimes 
erat and west. After getting sbove ghats, the general slope of 
the country is towards the north or north-east; and the slopes 
towards that side are comparatively gentle, whilst towards the 
south they ure steep. Below ghate, the general slope of the 
country ia towards the east, all the drainage ranning into the 
Cauvery river. All the drainage above ghats also runs into the 
Cauvery river, which forms the north and eastern boundary of 
Kollegal, and eastern boundary of Bhavani taluk, ‘The principal 
afiluent of the Convery, just betow ghats, is the Bhavani river, 
which Hows at the foot of the Nilgiri eastern slopes, Gutialawur 
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and South Bargur reserves, and flows into the Cauver: 

town of Bhavani, The Mayar flows between the Nilgiti ane 
slopes and 'Talamalai reserves, and joins the Bhavani near 
Kottamangalam, 10 miles west of Sattyamangalam, ‘Tho Palar 
forms the boundary first between Gutialatur (and Sattyamangalan, 
taluk) and South Bargur (Bhavani taluk); then between 
Yeddaralli (Kollegal) and North Bargur (Bhavani) ; finally between 
Maddheswarwmalai (Kollegal) and north Bargur. (Bhavani) 
Several fairly nrgo streams from the Sattyamangalam and Kollegal 
hills flow into the Palar. The Gundila, a perennial stream, flows 
northward from the Doddasampagai hills into the Cauvery; and 
in the Hassanur valley several streams (the most important of 
which are Uke Minchigali and Mavalnlla streams) flow into Mysore, 
and thence into the Cnuvery. The Sigatti nalla forms the bound- 
ary on the west between Talamalai and Mysore, and falls into the 
Mayar. 


Tavamatat Rane. 


The Nilgiri enstern slopes form a small plateau about 5,000 
feet above sex level, sloping to the north into the Mayat, to the 
east and south into the Bhavani river, forming thereby a horse- 
shoe. The Talamalai reserve forms a central plateau of 3,000 
feet, sloping northwards to Mysore gently, and steeply southwards 
into the Mayar, with hilly pltteaux, east and west of the central 


one, of some 4,000 feet. 


SarryamanaaLaw Range. 


Adjoining the ‘Talamalai eastern hill plateau is the small 
Hassannr platean, about 4 miles square, Fast, south and north 
of this, and adjoining the Talamalai eastern Will platean at 
Dimbham at the top of the ghats, is a plateau of ahout 4,000 feet 
(Aiyangiri, Doddabetta and Kotriboli, being bills of upwards of 
6,000 feet projecting from it) which may be called the Geddesola 
platean, and ineindes the Minchignli plateau ; this extends north= 
Wards from Dimbham, about 20 miles and is on the average about 
6 miles broad, but the Minchiguli plateau, which adjoins this 
between the Hassanur plateau and Mysore, is about 7 miles long 
and 6 wide. East of the Geddesala plateau is the Yekkatur 
plateau, 10 miles from cast to west by 6 miles from south to 
north, falling from 2,900 feet on the south-west to 1,700 feet on 
the north-east. East of this is the Gundri Plateau, about 3,500 
feet, extending about 6 miles each way, and terminating on 
the south and south-east in high hills of 5,000 to 5,500 feet, 
(Yeggaribetta, Malliammadurgam, Urugamalai and Kambatrayan). 
South of the (reddesala, Yekkatur and Gundri plateaux, the hills 
slope away abruptly to the plains. North of the Gundri, Yekkatur 
and Geddesala plateaux is the Germalam plateau of about 3,500 
feet, about 12 miles east and west, hy 4 miles. 


HILL FORESTS OF NORTI COIMNATORE. 137 


Koieca Range. 


_ North of the eastern end of Germalam plateau are the 
Yeddaralli_and Hanur reserves, a very much broken up platean of 
about 3,500 feet ; whilst west of it is the Bailar plateau, falling 
from about 8,200 feet on the south fo 2,000 fect on the north 
abont 12 miles long, north and south, and 3 miles wide. ‘The 
Doddasampagai reserve comes west’ of this with two ranges 
of hills chal of the western belongs to Mysore) varying 
from 6,000 feet on the south to 4,000 on the north, with the 
undila valley between them. North of these comes the 
Kollegal plain, about 1,800 feet, about 24 miles east and west, 
by 12 miles north and south, ‘The Chikkalar hills, about 
3,000 feet, come north of this, the Karudhalli hills, about 3,000 
fect east of it, and the Maddeswaranmatia, hills about 3,00 rising 
to over 4,000 feet east of the Kamdhalli hills. 


Buavant Rance. 


The North and South Rargur and Tamarakarai reserves form 
a platean of 3,600 feet, deeply intersected with ravines, The 
Palamalai reserve, as before stated, is an isolated range, 


ComMUNICa tions, 


Two roads were constructed in byegone years by the 
D, P. W. through the whole of these hills. One from Kollegal 
widé Lokanhalli, Bailus, Geddesala, Hassanur, Dimbham, and 
Bennari to Sattyamangalam. The second from Kollegal vid 
Ramapuram Girgagandi, Tattakarai, Bargur, Tamarakerai, Sel- 
lampalayam to Bhavani. The ghat portions of these roads were 
jnid out at far too steep a gradient, some parts of the first being 
1 in 11, even at places where there are zigaags. The consequence 
is that they are constantly being washed away, and their surface 
becomes thus impassible, “These roads have heen for some years 
tnken over by the Forest Department, which, from reasons given 
ahove, labours under great disadvantages with them. A forest 
yoad was constrneted from Kollatur, north of ‘Talamalni reserve, 
just into the North Bargar hills, but does not extend into them. 
‘Abridle path was constructed from Dimbham to Talamalai (now 
{under eonversion into 9 rough cart track); and another was con- 
strncted from the Kollegal road up the Gundila valley. With 
these exceptions there is not a single cart track of any description 
through the reserves; and the footpaths mostly go from the 
hills into the deep valleys and ravines below them. It must be 
remarked that very frequently, within halfa mile to a mile from 
their source, the streams often form valleys from 500 to 1,000 feet 
below their starting point. In these cirenmstances it may be 
readily understood that communications are practically “nil, 
‘and that transport in the present circumstances is well nigh 


impossible. 
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Butoras. 


Tn Tolamalai range, there is an Inspection housé and Range 
office combined at. ‘Talamalai, a tiled shed at Chikkalli, and 
small bungalow (formerly belonging to the D, P, W.) on the 
roadside near Hassanur. “These are all forest bungalows, whilst 
there is a local fund bungalow at Dimbham; a combined 
bungalow and hospital at Talavadi, and practically uninhabitable 
chatrams at Gejjebhatti, Bennari and Velamundi ; and a police 
bungalow at Kottnmangalam. Mr. R. HL. Morris, of Attikkhan 
Estate, has a small bungalow at Punjur, just north of Talamalai 
reserve, which he has kindly placed at the disposal of Forest 
officers. In Sattyamangulam range there are forest bungalows at 
Geddesala and Germalaus and a shed at Yekkutur; and a local 
fund bungalow at Sattyamagalam, Kollegal range is the best 
off in this way, with forest bungalows at Bailur, Bellaji, Lokan- 
halli, Ramapuram, Karudballi, Martahalli, Sengadi, Ponachi, 
Gopinattam; local fund bangatows at Kollegal, Ujjipuram, 
Singanallur, Ramapuram ; and a jaghir bungalow at Sivasatnndram. 
In Bhavani there are forest bungalows at Tattakarai, Tamaraharai 
and Gellampalayam ; and a local fund bungalow ‘at Bhavani. 
Forest bungalows have been sanctioned to be built during 1902-3 
at Yekkatur and Kalkadambur in Sattyamangalam range, and a 
number of temporary bamboo and thatch sheds have during the 
last two years been put up (costing about Rs.50 each), 2 in 
Talamalai range, 5 in Sattyamagalam range, and 1 in Bhavani 
tange, The whole division badly wants opening out in this 
respect, owing to the difficulty in the way of communications 5 
and perhaps these temporary sheds are the hest kind to begin with 
in order that suitable sites may be ultimately selected. 


Nature or te Forests, 

'Thie divieion contains forests of a more heterogeneous nature 
than I have ever come across in such a timited area, and the 
number of valuable species is very numerous. The species that 
has received the most attention is the sandal (Santalum album). 
Besides this, however, there are teak, bluckwood, vengai (Ptero- 
carpus marenpinm), Shorea Talura (laccifera} Hardwiokia 
binata, Ougeina dathergioides, Gmelina arborea, Stereospermum 
xylocarpum, Terminalia Ohebula, Terminalia tomentosa, 
Eugenia Jambolana, Acrocarpus frawinifoliua, Cedrela Toona, 
Chickrassia tabularis, Melia dubia, Melia azadirackta (indica, 
Anogeiasus latifolia, Chlorovylon Swietenia, Bassia longifolia, 
Baseia latifolia, Mimusops hemandra, Mimusopa Elengi, 
Mimusops Rovburghianus, Schrebere swietenivides, Stephegyne 
parviflora, Vitex altissima, Briedelia retusa, Casein Fistula, 
Albizeia odovatissima, Albizeia pedicellata, Albizeia Lebbek, 
Acacia Sundra, Acacia teucophloa, Acacia Suma, Acacia 
ferrugineu, Schleichera trijuga, Grewia tiliafolia. 
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Sanpau, 


‘The sandal seems to be a species of paradoxes, It grows 
Iuxuriantly at Markampalayam at an elevation of 1,600 feet, and 
at Kotadai at_an elevation of over 4,000. It grows on hard, dry 
soil between Yekkatur and Kadhatti, and on soft damp soil along 

erennial streams near Bailur. It grows on red loam and on black 
loam. It appears to grow best, when young, under cover ; when 
older, in the open. It is found quite in the open; but it also 
occurs in some of the densest thickets of Seutia, Zizyphus and 
bamboo. Tt comes up fairly abundantly from seeds dropped by 
birds ; but stubbornly refuses to do so when sown by human beings. 
Ve is destroyed in large numbers by firea; but plants are found 
growing luxuriantly on fire lines, which are burnt annually. Yt 
is eaten when young by cattle; but it appears to grow most 
abundantly in ‘the vicinity of villages, and especially alon, 
tracks frequented by cattle. Ttordinarily dies when the bark 
is stripped; and yet near Talakarai there is a flourishing young 
growth from suckers, where the back of the semi-subterranean. 
stems has come off from the portion above ground, It ordinarily 
is found on flat ground and gentle slopes; but is also found on 
steep gradients, provided, however, that, in both cases, there is 
sufficient depth of soil. The area which it covers in this division 
(which is included not only in the reserves, but also in the 
cultivated lands adjoining them) is worked departmentally, as 
the sandal has become the property of Government, and forms a 
kind of broken T, of which the downstroke strikes northwards 
from Yekkatur ‘Sattyamangalam) to Lokanshalli at the north end 
of the Bailur plateau (Kollegal), and the bar rons across from 
Palamalai on the west to Madan (east of Tamarakarai in the Bargur 
hills in Bhavani range). There are, however, some isolated 
patches in the Maddeswaranmalai reserve ; and the steeper slopes 
within the T contain no sandal, The total area covered by 
the sandal in this division is roughly 180 square miles, It grows 
sometimes very gregariously ; af other times much scattered. [6 
is only within the last six or seven years that it has been worked 
in a systematic fashion. At present there are five working 
circles, tentatively formed, two in Kollegal and one in each 
of the other three ranges, called Bailur, Maddeswaranmalai, 
Talamalai., Gutialatur, and Tamarakarai sandalwood working 
circles, Tach of these working circles is divided into ten coupes 
except Gutialatur where there are 13. Each year one of these 
coupes is taken in hand, and all mature, dead or dying trees 
(sandal) are numbered and marked with tar, and the measurements 
entered in a register, ‘Trees are considered to be mature when 
they have a girth measurement of 42 inches; and dying when 
they cannot be expeeted to live until another rotation, To assure 
sufficient reproduction, all the immature trees in the coupe ara 
likewise counted, but not marked. To facilitate enumeration, 
the ground covered by a coupe is gone over and a plan made. 
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showing all tho natural features—paths, streams, &e.; and the 
coupe is then divided temporarily into sub-coupes. Enumeration 
has to be done in the sub-conpes in proper snecession, one sub- 
coupe being entirely ‘completed and worked in systematic, order 
before the next sub-coupe is taken up, ‘The next year the fellings 
are done; and this, too, is conducted in the same systematic 
order, taking each tree in its turn and each sub-coupe int its tun 

all roots over 2 inches diameter have also to be taken up; and it 
must be noted that reproduction from suckers is best from roots, 
so cut, left in the ground under 2 inches in diameter; when 
the larger roots are taken up, séeds are dibbled into the holes 
so formed, Immediately after a tree is felled, it is cut up into 
suitable billets, each billet and root receiving the number of 
the tree and a’ subsidiary letter, and is then registered with its 
dimensions in a register. The billets are then first rongh-chipped, 
to take off the sapwood, then fine-chipped and polished to bring 
them toa marketable state; but the billet number is always left 
on, or, if necessary to remove it, painted on afresh immediately 
after removal, Until recently the sandalwood was sold direct to 
‘Messrs. Pierce, Leslie & Co., who hive secured a good name for 
Coimbatore saudal, but as it was considered objectionable to 
give them a monopoly, they have now heen appointed as agents 
{o the department to ship the material to Enrope, and sell it 
thereon behalf of Government, receiving a commission on the 
proceeds. "The outturn from the division annually amounts to about 
8,000 to 10,000 mands of 25Ibs., say 100 to 120 tons of cleaned 
Wood, The local value is about Rs.6 per maund of 251bs. 

Trak. 


Owing to the intensity of the fires that have occurred in this 
division, there are now no sound large teak trees, ‘There are 
large trees in several places, e., Talskarai (Bhavani), Minehi- 
guli (Sattyamangalam) and elsewhere; but they all have their 
Bark cracked for n long distance down the bole anda stag-headed 
and generally unhealthy appearance, The teak mostly occurs 
in small gregarious patches, and even many of the young trees 
have been greatly damaged by fires, but there is often a fair crop 
of seedlings, for which it is hoped a better future is in store. 
Near Ponnachi in the Maddeswaranmalai hills a really fine young 
pole forest of teak is reported to exist. It is most abundant in 
the Bargur forests, and in Doddassmpagai reserve; but is also 
found on the Geddesala plateau in Gutialatur reserve, on the east 
‘Talamai hill plateau, in ravines of the Nilgiri eastern slopes, and 
on the slopes to the plains from the Gundri plateau. Refuse,—ité 
can hardly be termed otherwise, consisting of old dead or burnt 
trees and stumps, is taken to Kollegal depit, and fetches a ready 
sale at a rupee a cubic foot. 
Brackwoon. + 
Large blackwood is rather scarce, but some fine trees exist 
nenr Geddesala, in the Minchiguli plateau; and in the Gundil 
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valley, and other parts of the Doddasampagai reserve. Small 
trees, ‘althongh spordie, re fairly abundant, and. appear to 
cone up, chiefly from suckers, along roads, demareation. lines 
fire lines. &e., whenever the forest hns been opened, and itis 
also often fonnd on the banks of streams, : 


VENGAI. 


Like teal, the vengai has been terribly damaged by fires 
but there is still a fair quantity of large, though’ often much 
damaged, material left in the forests. In parts there is an 
excellent reproduction of young growth. [t would seem as if 
the fires had not so great an effect in exterminating vengai 
as teak, for in suine parts—(eg., Palamalai eastern hills) where 
the forests have been so absolutely ruined by fires, that no under- 
growth but dwarf dutes is lefi—there exist still a few Inrge dilapi= 
dated looking vengai. ‘The localities where vengai still exist in 
consideraile numbers and of large size (though damaged) are 
Doddasampagai reserve, Geddesala and Minchiguli plateaux of 
Gutialatue reserve, and some parts of the Talamalai eastern hills, 
but in the Bargur forests they appear very scattered. 


Suogea vanvna (Lacumena), ; 

This tree grows gregarionsly on some parts of the Palamalai 
hills, and there is a smal] patch near Germalam. The trees 
seldom uttain more than 3 feet and sometimes 4 feet girth; 


nsoally they are of small size from young shoots to 8 ot 8 inches 
diameter. It is very evident that both graziers and fires have 
done a great deal of damage, as nlmost all the trees are sithor 
coppice or pollard shoota, Even the larger trees seldom have the 
straight unbranghed stem of Shorea robusta, but fork into 2 or 
3 branches not very far from the ground ; the branches do not, 
apread ont but are mostly parallel, “The species is in great favour 
Tocally Int, being a reserved tree, it may not bo. felled except 
under special ordere of the District Forest Officer. 


Hannwickta BINATA, 


This occurs gregariously in the Phaddeswaranmalai reserve 
and Chikkailur reserve (eastern portion) along the northern and 
north-eastern slopes down (o the Cauvery river; also in the 
eastern portion of the Yeddaralli reserve, ‘and on the western, 
northern and eastem slopes of north Bargur reserve, and 
throughout the Palamalai reserve, In Maddeswaranmalai it 
is snid to attain 16 fect in girth; but a specimen of 10 feet 
girth which was brought in to Kollega? proved to be quite hollow. 
Small quantities are also found on the southern slopes of the 
Gutialatur (Sattyamangalam) and Palamalai reserves, especially 
just above Gejjalhatti, It is almost invariably accompanied by 
‘Boswellia serrata. ‘The young growth looks very promising ; but 
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the species grows on the slopes wh 
slpadvicharumiseyae 


OUGEINIA DALBERGIOIDES. 


This is by no means common in the forests of this divisi 
7 ne e this di 
growing only sporadically exeopt on the Dimbham ghat between 
ia 16th and 17th mile from Sattyamangalam, where there is a 
orion pateh, chiefly suckers, very few being over 6 inches in 
STREOSPERMUM XYLOCARPUM. 


‘This grows sporadically in Gutialatur, Palamalai and North 


Bargnr reserves; but there isn small gregari i 
first named reserve near Uppakersi. Se se 


GMELINA ARDOREA. 


This can searcely be called gregarious 

this ean , yet there are large 
quantities of it over the greater part of the moi: i : 
of feet girth are nob taicommon. tee Be. TRE 


TRRMINALIA CHEBULA. 


‘This is one of the most abnndant trees in the forests through- 
ont this portion of the division. | Sinee the protection afforded by 
the Forest Act of 1882 the old trees have been strictly preserved, 
and young saplings have been able to come up all over the place, 
aid there ws a magnificent crop of young trees jest coming into 
Dearing. Gall nuts (myrabolans) from these form one of the 
principal items of minor forest produce in the division, and wil 
he referred to under that head. 

'TeRMINALIA TOMENTOSA, 


This ie not very nbmmdant, and ia chiefly confined to the 
higher, and damper localities, especially in, the Gundita valley 
higher, (uampagai reserve (Kollegal), in the Minchignii, and 
Geddesala plateaux of Crutiglatur reserve (Sattyamangalamn) and 
eet tow loealities, chiefly near streams, in Palamelai_ eastern hills 

teat, Mr, R. H. Morris, of Attikhan Estate (Mysore), tried to 
Diftenct some sleepers from the trees growing in the Minchiguli 
Salley but fonnd a very. large percentage heartshaken, probably 
owing to the fires which have devastated that forest. 


EUGENIA JAMBOLANA, 
Huge trees of this species, often 8 to 10 feet in girth and 
60 to 80 feet in height, are found slong streams and in other 


damp localities, notably on the edge of @ long swamp between 
Geddesala and Bailur. 


ANOCARPUS FROXINIFOLIAS, 
This is said to occur in the Gundila valley near Bellaji 
(Doddasaropagai Forest, Kollegal). 
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CEDRELA TOONA ; CRICKRASSIA TARULARTS, 

Cedrela grows in the moister localities of the Gutialatur, 
Doddasampagai, Talamalai and North Bargur reserves. It is 
very scarce in the two latter; but near Geddesala it is fairly 
abtmdant, and there is an excellent crop of seedlings coming up. 
Chickrassia is very scarce near Geddesala; but it is said to 


grow in the Minchiguli valley, and in the Gandila valley (Dodda- 
gampagai reserves). 


Meuia AZADIRACHTA (INDICA) AND DUBIA (COMPOSITA). 

The former is exceedingly abundant in the lower slopes 
adjoining the plains, in and on the edges of cultivation adjoining 
the reserve, in patches of old cultivation and in the drier and mora 
open portions of all reserves, Melia dubia ia found oceasionally 
scattered ; there are some large trees near Railur, some near 
Belimugni (in Yekkatur enclosure of Gutialatur reserve), some 
near Hassanur aud some near ‘T'amarabarai, 


ANOGEISSUS LATIFOLIA, 

This forms large patches of gregarious forest all over the hills, 
except in the parts which contain Acacia Sundra. It sometimes 
grows to large size, trees of 6 feet girth and over having been met: 
with, bnt usually it is in the form of poles from 6 to 10. incher 
in diameter. ‘Chere are very few localities, however, in the 
division in which it is sound: the constant fires have made it 
knotty externally, and full of heart shakes and dry rot internally. 
In the North Bargur forest, however, there seem to be some well 
grown tall poles of 6 to 8 inches diameter. When sound, it is 

reatly appreciated for cart axles and rafters, and even house poles ; 
it is elastic and hasa great transverse strength, and withstands 
concussions, and this is what make it so suitable for cart axles, 
Used for poles and rafters, itis generally left in the round with the 
bark and sapwood on { and in this state it is liable to be attacked by 
boring beetles, Nevertheless, if it were not for the damage done 
by fires, there would be a large supply of poles of this species. 


Bassta LATIFOLIA AND LONGIFOLIA. 
Both of these are found scattered about in the forests, but are 
not common, and the latter is very scarce. 


Mimusors BEXANDRA, ELENGI, RoxsuRGHIANNUS. 
Mimnsops hexandra and Roxburghianus are common near 
Talamalai in the cut-up ground near the bungalow, and other similar 
localities near streams with gentle gradients and sandy beds. 
Mimusops Elengi is found near streams (in Talamalai and Gutia- 
Intur reserves) with steep gradients and rocky beds. 


ScHREBERA SWIETENIOIDES. hes 
‘Thisis commonly met with almost gregariously in places, 
i i Intent 

the steeper slopes forming the transition from one p 
toanothier.ansh te those from Hassanur to the Talamalai eastern 


144 MILI FORESTS OF NORTH COIMBATORE, 


hile plateau. When sound, it is used for oil-presses, &e. ; but it 
oceurs chiefly where fires are worst, and seldom is sound, 


STEPHEGYNE PARVIFLORA, 
‘There isa fair amount of this species, but it is very scatter= 


ed, growing mostly near tanks and on the edges of streams. It 
often attains 6 and 8 feet girth, but is not much used, 


VITEX ALTISSIMA AND PUBFSCENS. 


‘There isn large quuntity of these seattered about sporadically, 
often attaining large size, chiefly in the moister forests. 


BRIDELIA RETUSA. 

This is exceedingly common, and constiiules the prineipal 
apecies in conjunetion with Terminalia chebula,in the portions of 
forests where teak, vengai, &c., have been burnt out, and in the 
areas moister than those on which the Hardwickia and acacias 
chiefly grow. 

Cassta FISTULA, 

This is very common, but rather sporadic, as an under- 
growth inthe forests in which teak, vengai, &e. grow, It is 
used for poles, and sometimes the bark is used for tanning. 


ALBIZZIA ODORATISSIMA AND PEDICELLATA, 
These are common in the hill forests; the former being 


; the Intter apparently being restricted 


ingly so everywhere ; 
Seer Eine a9 between Geddesala and Germalam, and 


near Sengnlam (North Bargur). ‘They grow very straight but 

large. 
eden ne ALBIZZIA LEBBEK, 

is ia a characteristic species of the plains, of the lower 
slopes harering on the plains and also of the flat gronnd in or 
pondering on existing or abandoned cultivation. It also grows on 
toe banks of streams generally where the forest has been opened 
eee tie mach used in the’ plains for carts and house-beams, 
there being no objection locally, as exists in some parts of the 
presidency, to ils use inside houses. 

ACACIA SUNDRA. 

ie f large percentage of the crop in Chilckailur, in 
the south of Bluldeswaratenalai, in Yeddaralli, on the lower slopes 
of North and South Bargur and to some extent in Gutialatur and 
Dalamalai reserves. Cutch (market rate, £26 to £56 per ton) 
jeobtainable from this, although it is not used locally for the 


put in Kistn enough to fill a half pound biscuit tim was 
perf ne’ a sample which forfetched Rs26. ‘This was the result 


i stunted trees, ‘The wood is used locally for ploughs, 
ean ao ‘agricultural implements. It grows on dry stony soil 
very gregariously. 
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ACACIA LEUCOPHLG:A AND SUMA. 

The latter, with its white papery bark, is very local, there 
being fairly large quantities of it near Hassanur. The former grows 
on the edges of cultivation, or in patches which have previously 
been under cultivation, and in such places is abundant; but in 
the forests it generally only grows on fairly level ground where the 
forest is somewhat open, 


ACACIA PERRUGINEA. 


This grows in fair abundance, mixed with Acacia Latronum 
and Albizzia amara, in. the forests’ of the lower slopes adjoining 
the plains in ‘Talmalai, Gutialatur, and Bargur reserves, It is 
esteemed locally for building and agricultural purposes. 


CHLOROXYLON SWIETENIA. 


This grows largely in association with Acacia ferragines, 
Albizzin Lebbek, Melia Azadirachta, &e., in the lower slopes, 
and also on the drier steeper slopes in the hills, sometimes with 
Hardwickia, sometimes with Bridelia, It has been much cut 
about and pollarded, as itis largely used for ploughs and other 
agricultural implements; it is mostly small, being a slow grower, 
and is found in dry localities and in localities very much sub= 
jected to fires. 

SCHLEICHERA TRIJUGA. © 


This is found on the moister slopes of the hill forests, but 
not in abundance. 
GREWIA THLIEFOLIA. 


Thin forma a large percentage of the forest growth in ven- 
gai forests, but has been very much damaged by Bres. It seldom 
grows over 6 or 8 inches in diameter. 


Savinvus ‘Teaul.taTus (SoaPNT). 


‘This grows in fair abundance in the forests, especially in the 
more open ones, and there is a fair quantity of it on the Dim~ 


bham gbab. 
Sort-woonkn TREES. 


‘There isa large quantity of Kydin calycina in the vengai 
forests; as previonsly remarked, Boswellia serrata usually found 
in conjunction with the Hardwickia, and often Cochlospermim 
Gossypium is likewise so associated. Cochlospermum, and also 
Givol a rottleriformis, Gyrocarpus Jacqaini and Protium eaudatum 
are found in nbnodance on the southern slopes of the Bargur, 
Gatialatur. and Palamalai reserves. Phyllanthus Emblica is 
ubiquitons, and together with Zizyphys xylopyra prominently to 
the fore where fires have destroyed other better species. 

FIRRWOOP: scale to Nanjengnd 

‘Vhere is, in prospective, a line of rail from Erode to Nanjangu 

vid Sutpemnangelain, Gajjaibatt, and the Talamalai plateaux, with 
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abranch from Sattyamangalam to Mettapalayam. Should this 
become an accomplished fact, the forests at the foot of the hills, 
viz, parts of Gutialalur (with its extension), Talamalai (with its 
extension), and Nilgiri eastern slopes, and the Vellamindi reserve 
will serve almirably asa fuel-supply for this railway, ‘The area 
available for this purpose would be some 42,000 acres. The forest 
growth consists of Acacias, Albizzias, Zizyphus, Melia, Chloroxylon, 
Swietenia, and others. For the past five or six years coupes have 
been opened near Bennair for the supply of Sattyamangalam town, 
and the result has given a yield of from 9 to 13 tons per acre, « 
very good outturn, 0 that if a rotation of 40 years were decided 
upon, there should be an annual supply of some 10,000 tons, At 
Sivasamudram, on the Kollegal Mysore frontier, electric works 
are being installed, which will require a large amount, of fire- 
wood; the exact quantity is not yet known, At present those 
works are obtaining their supply from Sivasamudram jaghir, but 
it is understood that the Jagr forests cannot stand the drain on 
their resources, and it is probuble that the supply will ulimately 
have to be made from the Chikkajlur reserve. The subject at 
present, however, is under enquiry. 


Bamnoos, 


‘The large hollow bamhoo grows very well along almost. all 
the streams in the hills; it ordinarily aftaine a diameter of to 
4 inches, hut in the Maifar valley it reaches 5, 6, and even 7 inches 
diameter and these are often used for milk pails, The large 
bamboo is uot at present very much in demand, firstly, becanse 
the cost of extraction and transport precludes the sale from being 
large in the existing state of communications; and secondly, 
owing to the length of time required for trangport it is difficult to 
get them into the hest markets in a green etute, the condition in 
which they are most readily sold. On the hills, anay from streams, 
the hamboos are mostly ‘of the hollow kind, but seldom more 
than 1} to 2 inches in diameter; the solid batnboo is, however, 
also found in fairly large quantities. There is a considerable 
demand for both the smaller hollow and the solid bamboo; but 
here, again, the difficulties of extraction prohibit a very lurge 
sale, and a grent deal of the district enpply is met from the Salem 
district. Bamboos are extremely abundant in almost. all parts 
of the forests; they appear to form an intermediate condition 
of the forests under the inflnence of forest fires. Where there 
are no fires, the high forests oust the bamboo, a condition seldom 
met. with; where the fires have made considerable openings 
in the forest growth, and the soil, after having been caked, ia 
rendered shallow, the bamboos abound; finally when the fires 
have created havoc among the bamboos, they die out, and their 
place is first of all tnken by rank grass and then by dwarf dates, 
with a certain amount of Zizyphus, Phyllanthus, Glochidion, and 
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a few other stunted trees. Bamboos do not grow on the steepest 
slopes from the Telamnlai and Gutinlatur plateau to the plains, 
but wherever the gratient becomes gentler anda certain. suffi~ 
ciency of soil exist they abound. 


Minor Foresr Propnuce. 

The chief items of ‘minor forest produce in the division are 
myrobalans, beeswax, vermbadain bark (Ventilago), avaram bark 
(Casaia auriculata) deer horns, tamarind, gim. honey, soapnuts, 
leekoy (Acacia concinna). Until three or four years ago these 
were all leased out to contractors, but it gave rdom for frands, 
especially in connection with sandalwood, which was illicitly 
taken,so that the produce had to be collected departmentally, with 
the exception of avaram bark—an essentially ultra-reserve produce. 
At has been found that the collection of all except tamarind, gum, 
honey and soapuuts by departmental agency is financially more 
profitable ; those excepted are liable to go bad, or, at all events, 
the cost of collection, clearing, storing, &e., is not paid for by 
the value realised. ‘Tamarind is again leased out, and the other 
items aro not collected. Myrabolans form a very important item, 
the value realised from these alone amounting to from Rs.15,000 
to Rs.20,000 annually and owing ta the large number of young 
trees now coming into bearing, the realizations are likely to 
increase. Hitherto ithas been difficult to cheek removals from 
the forests, as the collecting agents were in the habit. of bringing 
down thie produce to the Range head quarters depot unpacked, 
and it was there only that the removals were accounted 
for; but it is more than probable that a great deal of the 
removals did not find their way to the depots at all. Now 
the forests have heen divided, as far as it is possible to define 
them Without ent lines, into blocks; and a certain place within 
each block has been selected for the forest depat. ‘To this place 
the collecting agents,--mostly Sholagars, Irulas, and such hilt 
men,—)ring the produce, and there it is sorted, and paid for by 
special supervisors recently appointed for the work, ‘The super- 
visors then pack it in gunnies or tins, each package containing 
an integral number of maunds, seal the packages with a special 
seal provided to them, enter the details in the register, with the 
depdt number, marks, weight, &e., on the package and forward 
it in this condition to the Range depots, The supervisor pays # 
heavy seenrity, and is personally responsible for the classifieation 
of the produce, which is merely stored in the headquarter depots 
until the time of sale, when the seals are broken by the Range 
officer in the presence of the supervisor. Any produce brought 
out from the forest in a loose condition is ‘therefore removed 
illicitly ; and action can at once he taken. 


Past WorKING, 
Owing to the extreme difficulty of transport, duc to the al- 
most total absence of communications, and the intense euggedness 
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of the country, but little has been done so far in the way of 
working these forests. ‘he method of working the sandal has 
alrendy been described. When the coupes are sitnated near the 
rords ‘that exist, the sandal is hronght down on earts, there 
being in some parts a most useful kind of cart with solid wooden 
wheels, called a Wodder or Gobara cart, which is so balanced that 
it can go down gradients of 1 in 10, and one wheel can pass over a 
stone 14 fect higher than the other wheel, without upsetting. If the 
sandal is not obtainable immediately alongside the road, it is carried 
hy headlonds, either ton rond or straight to depét. The sandal 
from the Talamalai, Gutialatur, and Baikur. working cireles is 
sent direct to Satt yamangalum, where there isa large depot building 
(cost Rs.7,000) ; and ia sent thence to Coimbatore to Mezers, Pierce, 
Leslie & Co, ‘That from Warheswaranmalai and Tamarabarai 
working circles is sent direct to Bhavani (it is nanally a compara- 
tively very snvall amount), where Messra. Pierce, Leslie & (Co. 
take delivery of it. As regards other timber not much is at 
present being aone, In Kollegal, about 2,000 enbic feet, mostly of 
dead wood, have annually been extracted from Doddasampagai 
Reserve, and consisting almost entirely of teak, vengai and 
karumaidadr(Terminalia ftomentoaa); whilst in Bhavani it was 
proposed to extract 500 eubie feet of acha (Murdwickia). Tt 
was nitimately decided, however, not to take out the living acha 
until we had more definite plans for working. Av regards firewood, 
in Talamalai range a coupe was opened, but was soon closed as 
there was found to be no demand; the same took plice in 
Doddasampagai reserve near Kollegal, and in South Bargur 
Reserve in Bhavani. Jn Sattyamangalam alone coupes haye heen 
fairly satisfactory: one at Kongarampalayam was opened, which 
had to be closed in the same way as those before mentioned; one 
at Kanahampalayam was opened, and took six years to work out, 0 
fresh one being opened dating the entrent year; but at Beauaci 
the coupes, although too large, have done fairly well. Seven coupes 
were marked off; the first two 140 acres each, the last five of 90 
neres ench. The first coupe took three years to work out, the 
second coupe was worked over 102 acres ‘in two years, and the 
remaining 50 acres being found inaccessible, was closed without 
working. ‘The third conpe took two years to worl; and as it was 
found that the demand required aboni 45 to 50 neres, the other 
coupes have heen divided into two each, one worked each year, 
In bamboos, originally the permit system was in vogue, but it was 
found that under plea of cutting bambnos a great eal uf eandnl- 
wood was illicitly removed ; so in Bhavani_ an attempt was made 
at locating fellings by coupes, whilet in Sattyamangalam depart- 
mental extraction was tried. Neither of these arrangements were 
qnite satisfactory. Owing to the maladministration of a bad Rauge 
officer in Bhavani, and the difficulty of constant inapection on 
the part of the District Forest Officer owing to the magnitude 
of the division and the difficulty of getting about, it was found 
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that more bamboos were cut outside the coupes than inside, Tn 
Sattyamangalam it was found that the department could net cope 
with the demand, the labour thrown on the already overworked 
Range officer was enormous, and the realisations only exceeded the 
expenditure hy Rs.1,000 whilst the bamboos were not extracted 
from coupes, hut. from wherever the bamhoo-cutters, who brought 
them into depat, pleased. In Bhavani also departmental fellings 
were also tried, which resulted in financial Joss. As a matter of 
fact, the establishment is too small to undertake such work at 
present, and the quantity of bamboos is so enormous that no very 
geeut amount of damage could be done to them by fellings. As a 
temporary axvangement, therefore, the permit system ns been 
re-adopted on the onter slopes of the Talamalai and Sattya- 
mangalam hills (not amongst the sandal arens), und in Bhavani 
certain blocks have been leased toa contractor. This is giving 
better financial results, but it must be understood that the return 
to the old policy ix only intended to be temporary until other 
works have been carried ont. The mode of working minor forest 
produce has already been detailed ander “ Minor Farest Produce.” 


Moog of Furcre Wonrtxa, 

In such a heterogencous mass of forcst it is extremely 
difficult tosay what should be the mode of future working, There 
are, however, three points which are prominently noticeable, and 
they are—(1) the reserves in their present condition are far too 
large and unwieldy for proper working, or even for finding out what 
the true natare of the forest growth existing in them ie; and they 
should be divided up; (2) the fires are simply ruining them, and 
vigorous action must be taken to protect them ; and (3) the lines 
of communication are so few and so bad, that a large number 
of new lines must be opened out as soon as possible. It is 
proposed, therefore, to accomplish these three ends in one opera 
tion, vi2., by making “block lines,” and compartment lines.” 
‘There are three guiding features which assist in the selection of 
these lines; firstly, to adopt such gradient that the block lines 
could ultimately be converted into good roads or cart tracks, and 
the compartment: lines into cart tracks, at least, suitable for wooden 
carts, Secondly,to divide up the reserves into blocks and compart~ 
ments containing as far as possible the same species ; and thirdly, 
dividing up the reserves into. more or less equal portions, and of 
such a size that if a fire occurs in any one portion it can, be kept 
in ordinary circumstances under control, s0 as to prevent it aprend 
ing to the next portion. This will be a tedious operation, 
owing to financial considerations and the magnitude of the divi- 
sional and vange charges, and will take very many years to 
complete, It will be readily understood, from what has heen 
mentioned, that there ie a large amount of dead and dying wood 
‘of the better kinds existing in the forest ; and at present they 
merely serve as fuel to the annual conflagrations, Aa the block 
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and compartment Jines are extended, it will be possible to 
extract these; and in the interests of the forests, they should 
he extracted. Whilst this extraction is being carried out, 
enumeration of the standing crop, and the cutting of creepers 
might be made simultaneously. ‘The creepers are often very 
detrimental. ‘They consist chiefly of Zizyphus cnophia and 
rugosa, Sentia indica, Acacia Intsia and pennata, Pterolobiumn 
indicum, Co-salpinia sepiaria and Bonducella, Toddalia aculeate 
(and probably a new species), Derris (two or three different 
species), Mimosa rubicaulis and hamata and Convolvulacew of 
different kinds. Enumeration should take place a year or two 
prior to felling. in order to have estimates ready and creeper 
cutting could be done simultaneously with the enumeration ; the 
extraction ani burning of creepers, and of all useless wood, being 
done the wood is taken out for sale. 
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F Camphor. 

‘Tor recent establishment by the Government of Japan of a 
monopoly of the production and sale of camphor in Formosa, has 
attracted much altention’to this product, and at the ame time, by 
raising the market price, has rendered it by nomeans unlikely that 
this may prove to be a profitable cultivation in Ceylon. The 
present circular is issued to lay before the planting public the 
chief facts connected with this industry, and to describe the 
methods of cultivation and preparation which have been found best 
suited to Ceylon in the experiments ro far tried with this tree. 

The total export of camphor to Europe and America is 
perhaps about 60,000 piculs annually, or 4,000,00Clb. ‘The 
market value of crude camphor in Europe is at present abont 
185 shillings per ewt., or about le, 4$d. per Ib, Camphor was 
formerly used chiefly as a drng and for the prevention of insect 
ravages in clothing, &e., but of late years, in addition to these 
nses, it has been largely employed in the manufacture of smoke- 
less powders and of cclluloid.” The tree also produces an oil,—- 
obtained with the camphor in the preparation of tho latter, 
and which is used in the manufacture of soaps and for other 
purposes. 


: Boras’. 

Common Formosa, Chitese or Japanese camphor is the 
product of Cinnamomum Cumphora, Nees, @ tree occurring native 
along the eastern side of Asin from Cochin-China to Shanghai, and 
in the islands from Hainan to South Japan ; its limits of latitudinal 
range xre from 10° ta 34° N,, but itis cultivated in Japon to 
46°'N. In the southern parts of its range it oceurs chiefly in the 
hills. 

‘two other forms of camphor are frequently met with, though 
rarely exported to Eorope. Barus, Bhimenini, Rorneo, or Malay 
eainphor is the product of Dryobalanops camphora, Colebr. 
large tree of the family Dipterocnrpaces, occurring in the islands 
of Sumatra, Borneo, &e. This camphor is slightly heavier than 
common camphor, and is highly prized by the natives of India 
and China, who purchase the entire very small produce at faney 
prices, from 100 to 200 shillings per pound. A third form, Nagai, 
‘or Blumen camphor, is prepared in sonth-east China from Blwmen 
balaamifera, one of the family Composite. In Ceylon the natives 
prepare a small quantity of camphor from the roots of cinnamon, 
Cinnamomum zeylanicum, a plant nearly related to the true 
camphor, In the remainder of this paper only the common 
camphor, Cinnamomur eamphora, will be dealt with. 

In its native country the plant grows into a tree about 100 
fect high with atronk 2 to 3 fect in diameter, It is evergreen, 
with moderate sized Inurel-like leaves, which when crushed smell 
strongly of camphor. It may be well to mention in this connee- 
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tion that the tree is very handaome when young, and forms one 
of the best ornamental trees for roadside, parks, compounds, &e., 
in Ceylon. j 

‘The native habitat of the species is not widely eatended, but it 
hag heen successfully cultivated in Ceylon, Tudia, Australia, Florida, 
California, aud elsewhere. 1b was introduced into Ceylon by the 
Royal Botwniv Gardens in 1852, In 1893 plants were largely dis- 
tributed from Hakgala to many planters and others, ‘These were 
the result of seeds obtained in the autumn of 1893 from Japan. 
Mr. Nock, Superintendent of Hakgnla, has collected information 
about these trees, some 940 in all, and reports ax follows :— 

“During 1895 plunts of enaphor were distributed from 
Hakgala to planters in_ various parts of the island at elevations 
ranging from 250 to 6,450 feet, with annunl rainfalls varying from 
54 inches on 104 days to 217 inches on 212 days, Replies av 
to the growth of the plants lave heen received from thirty 
Jovalities, and I think it is pretty well proved that under certain 
conditions of soil and climate crinphor will thrive at wll elevations 
iu Ceylon from about sea level to the highest mountains, 

Tt appears to thrive best in a well-drained deep sandy loatn 
jn sheltered situations with a rainfall of 90 inches and over, and 
dislikes poor or close, stiff, undrained sail. The growth is slow 
in sterile soil, but, under favourable conditions, in good soil is 
very rapid, the tree reaching a height of 18 to 20 feet in five 
years, With a spread of branches of 8 to 12 feet and a stem of & 
to 7 inches in diameter. This compares very favourably with 
the growth of the trees in their native habitat, where » tree, 30 
feet high and 6 inches in diameter at ten years old, is considered 
good. ‘The best five-year old tree (irom planting) in Ceylon is 
at Veyangoda, at an elevation of about 100 feet with a rainfall of 
about 100 inches on 140 days. Itis 25 feet high and growing 
Inxuriantly. The next best are at Hakgalu, where the largest is 
20 feet high, with a spread of 13 feet, and a stem diameter of 74 
inches at the ground. 

“The habit of the trees in Geylon in good soil is bushy, 
with a tendency to throw up many stems. ‘This is a point of 
importance, as i) shows that the tree will coppice well and stand 
frequent cuttings or prunings, and possibly even plucking of the 
flush as with tea. In close, hard, urdrained or stiff clayey soil 
the growth is poor, and the habit stunted or dwarfed, and this 
is also the case in exposed windblown situations. 

™ Of course it is only in the experimental stage here yet, but 
judging from my experience of it for some years, it is my opinion 
‘that asa minor product it should be grown in the form of hedges, 
planted at distances of 6 to 8 feet apart and 2 to 3 feet apart in the 
tow. ‘The rows should run north-west and south-east, or across the 
directions of the prevailing winds, and the plants be allowed to grow 
6 to Ofeet high. Planted in this way there would be ample room 
for cultivation, aud each tow would shelter the other from the north- 
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east and south-east winds, besides forming a Jarge surface for elip- 
ping. As the young shoots appear to yield the most camphor, the 
crop could be obtained by clipping ‘the hedge with a pair of 
light shears, and the expense would be very slight. The trees 
might also be planted at G feet apart, and treated in the same 
way as cea bushes, or they might be planted 12 feet apart, and 
trained as pyramids, or again planted 4 feet upart and alternate 
plunts coppiced in alternate years,” 
Propagation, Cuutivation, &c, 

Mr. Nock states :— 

“ Camphor plants are best. and easily propagated from seeds. 
The seeds do not keep well, and shonld be sown as soon as 
possible after ripening, They ripen in Japan, which at present 
is the only important source of seed, in October and November, 
nnd should be ordered some time in advance, so as to obtain them 
as soon as they are ripe. I find ita good plan to soak the seed 
in water for twenty-four to forty-eight hours before sowing, 
agitating the water occasionally. ‘The best seeds being heavier, 
will sink to the bottom, and these should be sown thinly by them= 
selves; the lighter ones should be sown thickly, as only a small 
percentage will germinate. 

“Tile seeds should be sown in well-prepared beds of sandy 
loam and leaf mould ; they should he sown from 4 to ? inch deep, 
making the bed firm, but not tight. The beds should be kept 
shaded and just moist. Too much wet will cause the young 
seedlings to damp off, and if allowed to get too dry, the germs will 
quickly dry up and die. 

«We have been most successful when the seed has heon sown 
in boxes (inade of 4 inch wood) 18 by !3 by 3} inches, filled with 
the kind of soil described above. ‘The boxes are handy to lift 
about, and can be easily protected from heavy rain and strong 
sun. Sheds made after the style of the old cinchona seed sheds 
answer well for standing the boxes in, and if made light and airy, 
would do well to sow the seeds in direct, but care should be taken 
not to allow the young plants to be ‘drawn,’ 

“ We finrl it a good plan to prick out the seedling into supply 
baskets as soon as they are large enough to handle comfortably, or 
transplant them into beds, placing the planta 6 inches apart every 
way, and keeping them shaded und watered until they begin to 
grow, when they will hear the full Jight of the sun, but will require 
to be freely watered in dry weather, 

“When the plants are from 9 to 15 inches high, they are at 
their best for final planting; but if the weather is unsuitable, they 
may be kept in the nursery till they are 2 feet high, or until good 
planting weather occurs, viz., dull, showery weather. In such 
wenther they require very little shading, and soon take hold of 
the soil. 

Cuttings do not strike root readily, and only under certain 
ions will they be successful, If the prevailing weather 
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should be too dry, they soon go off, and if too w 

decay before roots’ nre formed’ We have had alate of nee 
with 70 per cent, beginning to callus over, and young shoots form- 
ing, that have gone off after three or four days of rough weather— 
cold, high winds and heavy rains—and others that have gone the 
same way after a week of dry sunny weather. The favourable 
conditions are equable heat, light, and moisture; with these, and 
wood for cuttings in a proper ainte, a larga percentage will atrike 
root and make good plants. 

“The nursery beds for seeds as well as cuttings shovld be 
made in a well-drained situation, and as near water as possible. 
The beds may be any length, and from 8 to 4 feet wide. The 
soil for cuttings should be composed as follows: one part good 
sandy Joan, one part leaf mould, and one part clean sharp sand 
(to this it, would be beneficial to add a good sprinkling of powder- 
ed charcoal), ull thoroughly mixed. ‘The soil should be 6 to 9 
inches deep. A layer of good sharp sand, one inch thick, should be 
Isid on the surlice. As a protection against hot. sun and heavy 
rains it would be well to put a roof of thatch over the beds in the 
form of a shed, but it should be constructed with open sides to 
allow plenty of light and air, A shed, 4 feet wide, with a lean-to 
roof on stont posts, open at the back and front, will be found a 
useful size, ‘The posts should be 6 feet high in front and 3 feet 6 
inches at the back. The roof may be thatch, shingles, or other light 
material. If more than one is required, a space, 4 feet wide, 
should be left between the sheds to give room for watering, weed- 
ing, and general attention. 

The best material for cuttings is that from straight, healthy, 
and well-matared shoots of the cnrrent year’s growth, not too soft 
or too hard. If too hard, they will not root rendily, and iftoo soft, 
they will be liable to damp off, The cuttings ‘may be of any 
size from the thickness of a Jead peneil to $ inch in diame 
ter, They should be cut into lengths of from 6 to 9 inches. A 
clean ent ‘with a very sharp knife immediately below a joint to 
form the base of the cutting ie of the greatest importance. If 
the eut portion is torn or jagged, or too far away from the joint, it 
is almost certain to decay, though it may remain green for a long 
time. 

“The operation for inserting the cuttings is hest done by 
opening a trench with sharp spade so as to form a straight 
edge. ‘The prepared cuttings should bo laid against this and 
the soil pressed firmly round them, ‘They should be placed 
in rows 9 to 12 inches apart, and 3 inches apart in the rows, 
and at a sufficient depth to leave only two or three buds above 
the surface. 

“The sooner the entlings are made and put in after being 
taken from the trees the better, After the cuttings are put 
in, the beds shonld be watered to settle the soil, and if in the 
open they mast be carefully shaded and sunlight must be only 
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gradunlly let. in ns they hecome rooted and can hear‘it. If all yoea 
well, they should be rooted in 2 to 3 months, but they will not 
be ready for planting out for three or four months. 

“Camphor may also be propagated by layers. The oper- 
ation of layering is very simple. The shouts should be bent 
down to the soil. The branch at the bend should be eut half 
way through, then cutting upwards for about 1} to 2 inches, 
sons to forma tongue. ‘The eut portion must be kept apart by 
a slight twist, or by placing a piece of brick or a small stone 
in the cleft, The shoot should then be pegged down firmly 

ts a grouve rand ie the soil for its reception and covered 
soil, The end of the shoot i % 
mh eer tee i must be kept upright by 

“ Another simple way is to split the br 
where it is to be laid it ths ground, tanking the salier ao 
2 inches Jong, and keeping the cut paris open by inserting 
a piece of wood or stone, Peg down well into the soil and 
stake, The ends of the shoots should he eut back a few inches 
with a sharp knife.” 

It is thus evident that the plant will thrive almost anywhere 

in the island if the water-supply be sufficient and the soil well 
drained, ‘he best method of treatment is probably to grow it 
as hedges, which are easily managed and clipped. It may also 
be planted along roads, jungle edges, &e., but should never 
be aied twith the tea, as the young leaves are very like thove 
of tea, and a twig or two of camphor will spoil a whole break 
of tea, 

“The chief mineral ingredients required hy the camphor 
plant for growth of leaves are lime and potash, an avernge yield 
of pronings removing 1961b. of lime and 87 Ib. of potash, which 
could be returned to the soil after the distilled wood had been 
burned for fuel purposes.” 


Preparation of THe Campuon. 

As soon as the plants have reached a fuir size and formed 
stout woody stems below—say in the three years or less in very 
good situntions—they may be clipped. ‘The simplest method 
will perhaps be to use hedge shears, placing a long basket 
below the hedge to catch the clippings. Only the leaves and 
young twigs are required ; woody twigs yield little or no camphor. 

In Japan, where, however, they only use the wood of full- 
grown trees as n source of camphor, the chips of wood are 
distilled in a primitive-looking but effective still, with bamboo 
tubes (these have the advantage that they can afterwards be split 
to remove any camphor from them) and a wooden condenser with 
water running over its lid. In Ceylon probably the best method 
will be to fix up a small still of any good pattern with a glass 
condenser and plentiful water-snpply, working it by means of 
steam from the factory boiler, As the distillation is a somewhat 
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iincertain operation, especially to the beginner, and as it is probe 
ahle that more efficient methods will be diseovered, the detnils 
of the principal experiments tried are given below. Material for 
these experiments was obtained from the gardens at Peradeniya 
(0,600 feet), Hakgala (5,600 feet), and Anuradhapura (00 feet). 


Camrxor Disti.aTion, 


‘The first distillations were from 1121b. of prunings received 
from Hakgala on the 28th June, 1910. ‘These were conducted in a 
large enrk fitted with a metal cover leading to a metal condenser, 
which was cooled by a constant flow of water, Distillation was 
effected hy means of steam from a hoiler, passing into the lower 
part of the cask below a perforated iron plate, ‘The prunings 
were chopped up into fragments, about | inch long, covered with 
water, tle top, connected with the condenser, luted on, and steam 
tnmned on to gradually bring the water to the boil. 

A strong pungent smell of camphor and eucalpytus came off 
a8 soon as distillation commenced, which persisted for some time 
even when the distillate was cooled to 50° F., a temperature below 
that which could be obtained practically. The loss was minimized 
by bringing the water to the boil very slowly, and only ndmitting 
just sufficient steam to keep it at the boiling temperature, Tt was 
found that the metal cover to the cask retained a good propor- 
tion of the eamphor, but it was not so pure ax when condensed 
jn a wooden box similar to that in use in China and Japan. 


The purest camphor wes obtained when the distillate was made to 
pass through a long glass tube surronnded with a jacket of cold 
iwunning) water, the crystals being <leposited when the temperature 
of the glass did not exceed 40° (., or 122” I, a temperature that 
could easily be maintained in a condenving apparatus up-country 
at nll times of the year. In the lew-country a more rapid flow of 
condensing water and a proportionately longer condensing ajparn= 
tus would be required to obtain the same results, a the water is 
much warmer and the steam also is at a higher temperature, 

_- In all the experiments the camphor bad almost entively 
distilled over during the first three hours, ax several «listillntions 
eonilneted for twelve hours and longer resulted in no better yielt, 
and the smell of the camphor under these circumstances waa 
contaminated with that of decomposition products from the nitro- 
‘genous matter, &kc., in the Jeaves and twigs, Three. distillations 
‘could be made in the same apparatus during the day. 

1... The amount of steam required for the distillation even of 
large quantities would be nominal, and would hardly be felt in a 

‘ordinary boiler working in a tea factory. me 


ss i. af Yietp oF Campaor, ’ 
‘he first distillation from part of the i ined 
: ¢ prunings obtained f 
kgala in June 1900, only yielded +35 per cents, bub thie wad 
~ased Lo “62 per cent. by better regulation of the steam pres- 
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sure and the condensing ‘water. ‘The camphor had a slight smell 
of eucalyptus, and was not so strong as ordinary camphor. The 
leaves were quite fresh when distilled. 


Separate distillations were again made in August with fresh 
Jeaves and twigs, and the green branches of about half inch to 1 
inch thick, the former yielded -85 per cent. camphor, but the 
latter a mere trace, both of camphor and oil. 

7th September 1900.—Three distillations of camphor leaves 
from Peradeniya were made in the usual manner, the yield from 
the first being 1:10 per cent. of camphor and camphor-oil. In 
the second distillation, when the leaves had partly dried, 1-06 per 
cent. of camphor and oil was obtained, calculated on the fresh 
leaves. In the third distillation the leaves had undergone partial 
decomposition, the result of becoming heated toa temperature of 
106° F, The yield in this case was 68 per cent. camphor and 
+38 per cent. of oil, so that it would appear advisable to distil the 
Acasa as fresh as possible, as the oil is less valuable than the cam- 
phor. 

9th October 1900.—A anmple of young camphor flush weigh- 
ing 114lb., plucked from two trees’ in Hakgala, one 8 feet in 
diameter and 12 feet high, yielding 8lb., and the other & feet in 
diameter and 7 feet high, yielding 3§1b. This was carefully 
distilled in a copper retort over a lamp, and the vapour condensed 
in a glass vessel. In the first four hours 63 per cent, of pure 
camphor was obtained, which smelled only of pare camphor; on 
further distillation ‘08 per cent, more camphor was obtained, 
whieh did not smell quite so pure. Heating by the direct flame 
beneath the vessel appears to take longer in removing all the 
camphor than driving it over with steam under slight pressure. 

24th October 1900.—A distillation of camphor clippings from 
Hakgala yielded :77 per cent. camphor and ‘27 per cent, oil. 

30th October 1900.—A distillation of 121b. of camphor flush 
was made in a copper vessel with a glass condenser, yielded ‘69 per 
cent. camphor and °34 per cent. camphor-oil, The trees were in 
active growth when this flush was plucked. 

9th January, 1901.—A camphor treo that had became 
slightly cankered was received from Hakgala in separate parcels 
of leavez, branches, stem, and roots. Several distillations of the 
leaves and twigs were made, both in the fresh state and when air- 
dried, some of them being continued for twelve hours. The yield 
of camphor and oil varied somewhat, but appeared to depend on 
the proportion of leaves to twigs, the latter containing much less 
than the former. A glass condenser was employed for all these 
distillations, the camphor and oil being obtained quite pure. 

The first experiment yielded -875 fe cent, camphor and ‘98 
per cent. oil, a far Inrger propertion of oil than in any previr 
distillation of similar leaf. 
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A second distillation, witich was continued at a low tetipera- 
ture for eleven hours, yielded 1-08 per cent, pure camphor and 
0-32 per cent. oil. 

Five other distillations at intervals of some days with the 
air-dried leaves gave the following yields :-— 


No. 1.~2:310 per cent, comphor and “114 per cent. oi, equal to 102 
per cent. on fresh leaf. 

No. 2.—2'149 ‘per cent. camphor and oil, equal to “08 per cent, on 
fresh leaf, 

‘No. 3,—2'435 per cent camphor and traces of oil, equal to 05 per 
cent, on fresh leaf. 


No. 4.—2 80 per cent camphor and traces of oil, equal to LOL per 

cent, on frevh leaf. ' 

No, &.—2080 per vent. camphor and traces of oil, equal to -Y6 per 
cent. on freeh leaf, 


From these figures it will be seen that air-drying the leaf 
before distillation does not cause any appreciable loss of camphor, 
though a certain amount of oil disappears, either by volatilization 
or oxidation. The camphor obtained from the air-dried leaf aleo 
had a somewhat purer smell than that from the fresh leaf, though 
this latter was easily rendered pure by re-distillation with steam. 

Three distillations were made of the branches and stem of 
the camphor tree, but no appreciable quantity of camphor was 
obtained from either, nor did the bark of the stem appear to 
contain more than traces, ‘The roots, however, contained an oil, 
Sib. of roots yielding 1:22 per cent. This oil was located mainly 
in the bark :ind in a thin layer of wood beneath it. It had only 
slight smell of camphor, and more resembled a mixture of aniseed 
and peppermint. 

On the 7th August 1901, SIb, of young flush was received 
from Hakgala in a slightly heated condition, Tt was at once put 
into a copper vessel with fifteen pints of water, and a glass doiné 
luted ou which was connected with a glass condenser. ‘The water 
was heated slowly from below, and a thermometer placed, so as to 
register the temperature of the vapour 2 inches above the water 
and camphor leaves. ee 

‘At 5U° ©, (122° Fy eryatala of camphor condensed on ‘the 
ginss dome, which at 90°°C. (194° F,) were carried back into 
the water by the condensed steam. At 100°C. the steam and 
camphor vapour was passing rapidly into the glass condenser, 
while the leaves were covered with oily drops of camphor and oil. 
Distillation at 100° C, was continued for two hours, when 44 
litres (7-93 pints) of water containing enmphor and oil had collect- 
ed in the condenser. ‘hiv was then passed through a wet paper 
filter to separate the camphor and oil from the water, 24°53 gratns 
of mixture being obtained, equal to 1°10 per cent. “The oil was 
separated from the camphor ns much as possible, the yield of ench 
on the original flush being +755 per cent, pare eamphor and “345 
per cent. camphor-oil. “Another distillation was made in the 
fame way of 101b, of coppice shoots one year olf from a tree that 
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had been out down. The yield of camphor from this was very 
small, only +192 per cent., and shows that the first year's growth 
from a tree cut down to the ground is practically valueless, but it 
is probable that young flush from such coppiced trees would in 
crease in the camphor contents during the next and succeeding 
ears. 
y Further distillations were also made of the entire prunings 
weighing 60]b. of a five year and nine months old tree of average 
growth, the leaves (27Ib.) and branches (231b.) being distilled 
separately, the former yielding -767 per cent. of pure camphor 
and some oil, the latter only traces of oil, showing that the whole 
of the camphor is practically in the leaves, and not in the young 
wood. The reason of this should he investigated, as it ix from 
old wood that the bulk of the camphor of commerce is obtained. 
Cuaracrers. 

The camphor obtained from all the above experiments has 
the usnal crystalline form, and is perfectly colourless unless 
condensed in'an iron vessel, when it is tinged with red from 
the oxidized iron. It floats on water, in which it is almost 
insoluble, and small fragments rotate rapidly when floated on 
this liquid, It burns with a yellow smoky flame, leaving no 
residne, and volatilizes rendily ‘at the ordinary temperature, 
At is easily soluble in alcohol, ether, and chloroform, and is preci- 
pitated from the former in white flocculent masses, when the 
solution is poured into water. It sublimes readily, and has, an 
odour of camphor, but not so powerful as ordinary camphor from 
old wood. Its specific gravity is 087; it melts ab 175°C, 

(347° F.) and boils at 205°C. (400° F.), It dissolves readily 
in nitrie acid, ‘h some development of heat, and immediate 
separation of the solution into two Inyere, the upper of a red colour 
and the lower pale-yellow or colourless. ‘Tha addition of water 
precipitates the camphor as a white mass from the upper layer of 
the solution apparently unchanged, 

Sop-mation ExPeRmMents, 

_q These were conducted at varying temperatures and under 
ifferent conditions in order to try and obtain the translucent 
atate common to commercial camphor. “The most successful 
method was by mixing the crude eamphor with elaked lime in the 
proportion of 4C to 1, and subjecting this in a closed vessel to a low 
heat for twelve hours, the heat being gradually increased up the 
sides of the vessel in order to drive all the camphor into the upper 
portion. Copper vessels are the best for the purpose, as glass is 
liable to fracture from condensed moisture running down to the 
heated sides, 

Before sublimation can be effected, it is essential that all the 
camphor-oil should be expressed from the camphor. ‘The eamphor 
when first distilled appears to be practically free from oil, 
but after standing some days oil gradually separates and. sinks 
to the bottom of the mass of crystals, and this uppoars to 
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continue for months. Filtration with the aid of a vacuum effects 
a partial separation, but in practice on a large scale it would be 
hest effected by means of a centrifugal machine similar to that 
employed for the separation of crystalline sugar from molasses, 


Ol : 

The oi] obtained with the camphor from the leaves is of a, 
clear, yellow colour, having a specific gravity at 80° F, of 9662, 
It contains a certain amount of camphor in solution, which can be 
separate! to some extent by cooling to 10°C. It would therefore! 
be advissble to cool the mixture of camphor and oil, as much as 
possible, before submitting it to centrifugal expression. 

The root oil, of which 1:22 percent. was obtained from the 
air-dried roots, was almost colourless, and had no smell of cam- 
phor. It consisted of a mixture of two oils, one lighter and one. 
heavier than water, the specific gravity of the mixed oils being 
1-058 at 80° F, 

Yisp ano Prospects, 

The figures above given show that the yield varies a good 
deal, but that on the average about -75 to 1 pereent, of camphor 
may be expected from the young leaves and twigs, as well as # 
small quantity of camphor-oil, which also has a market value. 
Samples of camphor mixed with the oil were valued lately at 
¥s.126 per ewt. If weassume that clippings will yield ahout I per 
cent. of camphor and oil worth Re.1 per pound, we should be well 
within the mark. The cost of obtaining this should be about 
Re.53 per acre, made up as follows +-— 


Pruning 1210 trees and carrying to factory 
Distilling, fuel, packing, &.” «., 


‘That is, eamphor can be put on the market as cheaply as tea per 
pound if the yield be at the rate of 177Ib. per acte (cost of tea 
being estimated at 30 cents). Now 177lb. will be yielded by 
17,7001b, of clippings, In the case of bushes 6 feet apart this 
means 1441b. per bush per annum, or about seven times the 
weight of Ash obtained from a prosperous ten bush. On, the 
other hand, the bushes are only half as many to the acre, and the 
plucking is much coarser, so that this estimate is not unreasouable, 
and the product iz more valuable than tea. Tt seeme not un~ 
reasonuble to expect that where a bush, with 36 square feet of 
apace to grow in, yields 12 to 15Ib, of clippings a year, the 
cultivation will prove remunerative—not a bonanza, but yielding a 
fair profit, In the Hakgala Garden this yield is exceeded so far as 
rough experiments show. 


‘M, Keuway Bamegr, tn Raya} Botanie 
Government Chemist. Gardens, Ceylon 
0 Circular'Ne. 2 
5.0, Wits, Novenver 1001, 


Director, Royal Botanio Gardens, 
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VI. EXTRACTS, NOTES AND QUERIES: 


Forests and Climate. 


‘Trrpor.s was formerly a land of crops and woods, Now it 
ia a desert containing ruins of the Panic and Roman periods. 
M. Mehier de Monthuisieulx, after traversing deserts of moving 
sand and awful stony roads, has visited Jebel Iffren, a mountain 
rich in traces of the Roman occupation, otherwise poor indeed— 
not a tree, not a blade of grass. ‘he principal rains are those of 
the ancient town of Sabratha, and those of Leptis Magna, the old 
Punic and Roman capital. These ruins show the farmer impor- 
tance of the great emporium, The dead cities, formerly snperb, 
are now humbled beneath the sauds of the desert. During the 
Punic era the sands were not given to wandering, the earth was 
teeming with vegetable life. More in the interior may be found 
interesting remains of the old Roman towns on the platean of 
‘Toroubna; these contain numerous constructions somewhat in the 
form of # portico, and with considerable certainty may be de- 
scribed as oil factories, The country was formerly covered with 
olive trees: ‘Tripoli was one of the great granaries of the Roman 
Empire, an abundant source of corn, of oil, and of wine. 

“To-day the whole ivzivu las becume sterile, because of the 
disappearance of the great forests in the interior which held up 
the water and distributed it by the river-full.” At present this 
former granary of Europe contains a miserable and scattered 
population, living or starving, on a few lean patches of barley or 
alfalfa, M. Mehier thinks that the rest of Tripoli will soon be in 
the same state aa Sabratha, Leptis, Oca, and the rest, for without 
forests water disappedrs, and without water man disappears, Fram 
an article by Rocen Ducamr, Head of the Cochin-Ching Forest 
Department, in the “ Revue des aux et Foréis.” 


His Majesty’s Woods, Forests, and Land Revenues. 
A RewankspLe INcazase. 


Tre annual report of the Commissioners of His Majesty's 
Woods, Forests, and Land Revenues is issued to-day, and ie of 
exceptional interest, It gives a sketch of the changes ‘that have 
taken place in the administration of the office since 1832; and it 
then states that ihe xystem under which the land revenues are 
how managed was inaugurated by the Act 14 and 15 Viet, ¢, 42 
(1851), and, as it differs materially from that under which they 
Were previously managed, the following observations are confined 
to the period (50 years) that has since elapsed. ‘The hereditary 
possessions of the Crown in 1851 were widely dispersed, and, in 
England, there were few counties that did not contain detached 
and outlying jnrvels of lund, which, from heing intermixed with, 
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and in some cases surronnded by, the estates of private indivi« 
anals, were moro valuable to the adjoining owners tian to the 
Crown. "In somo instances, blocks of land of considerable extent, 
bolonging to the Crown, pomessed, to adjoining owners, an accom: 
modation value. In other parts of the United Kingdom the 
Crown revenues were largely derived from fixed rents charged on, 
or from interests in, or rights affecting, properties belonging to 
private owners, It was consequently decided, as opportunities 
offered, to sell such properties or rights, provided the full vane 
coulil bo obtained, and to re-invest the consideration moneys in 
the purchase of other land adjacent to more extensive Crown 
estates, or of estates Iarge in themselves, and thus, by consolidat- 
ing the Crown estates, to diminish the cost of management, 
Copyholds have also been enfranchised, and manors and quit 
and fee farm rents have been dold. The amount realised by 
these sales and enfranchisoments between the 31st of March (842, 
and the 3ist of March 1901, was £4,212,025, During the same 
period a total sum of £4,581,506 hns been invested in the pur- 
stiie of estates, houses, and premises, and in the redemption of 
charges. 


InvestMeNTSs IN Lonpow Grownp-rents. 


Since 1873 ground-renta secured upon high class houses and 
buildings in London have been purchased to a considerable extent 
ag investments for capital moneys, and out of the moneys invested 
in purchasing estates, &., a total sum of about £1,982,336 has 
been expended in buying ground-rents, while further sums 
amounting to about £326,362 have, since the same date, been 
invested in the purchase of other house property in London, The 
ground-renta 20 purchased amounted to £75,909 per annum, and 
the rental obtained for the houses, &¢., purebased, and let obher- 
wise than at ground-rents amounted to £12,682 per annum. The 
investment of about £2,308,698 has, therefore, produced an 
average return of nearly £4 per cent., and, in addition to this, the 
capital values of the properties acquired have now very largely 
increased, 
Extent or tae Forests. 


The net income of the land revenue between 1851 and 1901 
showed an increase of £205,265 a year; the revenue having been 
£259,178 in March 1852, and £464,443 in March Jast. Ex- 
cluding the land belonging to individuals over which the Crown, 
possesses no rights whatever, or merely a bare forestal right, the 
Koyal forests and woodlands, exclusive of Windsor, extend to 
about 98,000 acres. Of that quantity a little lesa than one-sixth 
part, or about 17,000 acres, belong to the Crown absolutely, free 
from any rights of common. The whole of these 17,000 acres aro 
planted or otherwise occupied. Upon the remaining five-sixths, 
which are subject, when unenclosed, to rights of common by » 
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umerous body of persons, there are in the open forests abont 
O00 acres covered with timber or trees, and there are about 
18,000 acea of growing timber and trees, which have been planted 
in enclosures, under the provisions of various Acts, by which the 
Crown is empowered to enclose and plant certain. limited quanti- 
ties of the commonable land, and to keep them enclosed as long 
as may seem desirable, 


Puesenr Resours anp Furure Prospects. 


The report concludes with the following statement of re- 
sults :— 


‘That the total sum paid into the Exchequer during the 
reign of Her late Majesty on account of the snrplus profits of the 
Jand revenues amounted to £20,146,575. 

2, That since the separation of the Office of Woods from 
that of Works, in 1851, the Commissioners of Woods have 
realised, by the sale of property that it was not desirable for the 
Crown to retuin, and from enfranchisements, about £4,212,925, 
and have invested £4,448,167 in the purehase of other estates or 
properties, of which a sum of £2,308,698 has been invested in the 
purchase of ground-rents and other properties in London, at an 
average return of about £4 per cent. per annum. 

+. ‘That in the past yeur the net income was 79 per cent, 
greater than in 1851-2. 

4, That the agency, local management, and collection of 
the revenue (555,257) from the landed estates, exclusive of 
Windsor Purk and the Royal Forests, cost only about 24 per cent. 

5. That, notwithstanding the very large inerease in the 
inconie of the land revenues, the cost of the Office of Woods 
including the Land Revenue Record Office, remains practically the 
same now as in 1852-3. 

We have hitherto confined ourselves, the Commissioners add, 
to dealing with necomplished facts, and there is some difficulty in 
attempting to forecast the future. We think, however, we may 
safely add that, if the system of management which has prevail- 
ed in tho past fifty years bo adhered to in the future, the income of 
the Iand revenue may be expected to continuously increase for 
many years, anid that at no very distant date, and probably within 


the next quarts i i y 
ne ohne of the century, the increase will be considerable, 
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A Sojourn in the Rukh, 
BY Z 


Enpxss is the variety of India, and few indeed are they who 
can claim acquaintance with all its faces. There ia what may be 
called conventional India, the “ India of the picture books,” where 
the lordly elephant crashes through the primeval forest, where 
the tiger nightly sallies forth to seek his prey from the village 
hidden amidst the towering palms and spreading banyans of the 
jungle, where birds of strange and dazzling plamage fly afar in 
the golden sunshine or lie hidden in the umbrageous depths of 
giant trees, where a timid and all but naked people lives the 
year round in steamy tropical heat. There is “ India’s coral 
strand (with many of us our first conception of the immemorial 
Fast), where the poor heathen stands on a low anrf-beaten shore 
with a background of cocoanut palms, smoking funeral pyres and 
cars of Juggernaut. There is “the gorgeous Enst,” a vague and 
fascinating image, consisting chiefly of bejewelled rajas seated 
‘on elephants caparisoned in cloth of gold in the courtyard of some 
marble palace, from the trellised lattices of which peep the full 
dark eyes of Oriental beauties, These are not entirely pictures of 
fancy even yet, ‘They have their reflex in reality—pale, perbaps, 
and even tawdry compared with the rich coloure with which 
imagination generously limns them. You may see your tropical 
jungle in Lower Bengal; and a voyage down the southern coasts 
‘will show you here and there the coral strand, though without 
all the accessories of one's youthful fancy; many of the native 
States still on occasion make # brave show of Eastern pomp and 
chivalry, But how many more aspects has India to show to the 
industrious traveller! and industrious in truth must be the man 
who would eee them all. ‘The glohe-trotter who moves by easy 
ateges from Bombay to Jeypore, from Jeypore to Agra and Delhi, 
and thence down through the Gangetic plain to Calcutta, returns 
home flushed with the achievement of having “done” India, 
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The ordinary Anglo-Indian who spends his cold weather in a pro« 
vineial capital or in some military cantonment and his summers 
in an isolated hill station, thinks be knows all that is worth 
Knowing about India. Yet neither of them know very much 
even of the physical surface of the country. The present writer 
knows Jess perhaps than most people who have spent any time in 
India, and he camot presume to reproach others for their luck of 
enterprise, But these reflections are pardonable in one who, 
seorning the heuten track, has devoted a part of his precious leave 
to a sojourn in the Punjab rukh, the dry jungle that abounds in 
that part of India wherever water fails. 

_ __ The dar land, that is the desert country between two rivere, 
ig one of India’s many faces, and at first sight one of her Jeust 
attractive, ‘The train journey, eay, from Lahore to Mooltan, is 
depressing in its ugliness and monotony, For mile upon mile 
you pass through a country that seems too arid to support any- 
thing but serub and stunted trees, which stretch away unbroken 
to the horizon. Here and there are small patches of ‘cultivation, 
where the crops are only kept alive by constant irrigation from 
wells sunk sixty or seventy feet below the surface. But the fresh 
green of the growing crops only emphasises the surrounding 
barrenness. It is a dreary picture, and one wonders how such a 
country ean support villages full of people, cattle, camels, goats and 
sheep; whether they live well or ill, the inhabitants surely cannot 
know much joy in life, It seems impossible to nssociate cheer= 
fulness with life in a land so flat, so brown, and 86 sterile. ‘These 
ate the reflections that occur as _you speed through the desolute 
bar country in the mail train. But a few days’ close nequaintance 
with these deserts causes you to revise your impressions, It is 
said that the vast and expressionless veldt of South Africa has s 
strange fuscination for those who know it well, even though they 
be native to smiling English valleys, I can easily believe it after 
having seén the Punjab rwkh at close quarters. What seems from 
the railway carriage -window a wilderness of shabhy trees and - 
disreputable sernb, becomes after all a country witha certain 
grace of its own. ‘The still air, the quiet skies, the wealth of 
sunshine, and the all-pervading silence seem to be manifestations 
of a genius loci whose influence is soothing and, yes, cheerful ! 
We speak of smiling and frowning landscapes, of Nature rioting 
in tropical laxuriance, or langhing. in the well-ordered plenty of 
cornfields and vineyards. Hot how do we describe her quieter 
mood in which we -find her in these «desert solitndes? No 
single word seems quite apt to convey the impression, ‘There 
js not much obvious - beauty and perhaps Jittle majesty 
jn these sparse and silent foreste, . Still these qualities are 
not. entirely absent. The seeing eye may discover them 
jn. the vastness of the landscape, the clear atmosphere, the 
brilliant light and the patient trees. . The complacent. railway 
traveller may spare his pity for the joyless lives of the children of 
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the ruth: Simple, ignorant, and ugly they are, but when you see 
them in’ their own environment you cease to wonder how they 
can support its plainness and monotony. They know nothin 
better indeed, still they might know something much worse; atff 
it would be a nice questionto decide which is the happier lot—that 
of the gontherd caralling his evening song as he drives his flocks 
from the forest pastures, the eirwan sleepily watching his camela 
grazing off the snlvadora and farash shrubs ‘of the rukh, or the 
Jot of the Lancashire operative who never sees’ a ‘clear sky Gr 
cbreathes air that is not smoke laden, and to whom the charm of 
silence and solitude never comes. F 
2 [spoke just now of the patient trees. Noone who hns see 
the ruth and caught some glithpses of ita apirit will cavil at the 
description. Patience is the pervading essence of these desert 
forests, Nature here has Jittle wealth to dower upon her off- 
spring. Below, a hard and unwilling soil where even the enrth- 
worm cannot make a living, ahove, an all-but rainless sky. Yet 
from this sterile pull, as this kind of soil is called, spring innu= 
merable dwarf trees of a few hardy kinds, while the camel-thom 
(which the camel will not tonch) flourishes in ragged clumps on 
every hand. Day after day the sun minkes his passage across the 
unclonded vault, and nightly tinges the west with faint and mo- 
mentary fires, Showers in these parts are events, Jike snowstorme 
in the south of France. Children of sixand seven years old may 
never have seen rain, and even clonds are noteworthy phenomena: 
Barren, hot and waterless as the Iand is, it is nevertheless not 
bare ; but the vegetation which abounds is of the poorest and the 
most hardy—not hardy like the sturdy trees’ of bleak northern 
climes, where constant battle with storm and frost gives them a. 
heroic and somewhat defiant air, but with the hardihood of 
poverty. borne without stress and without complaint. Poor as 
they are, these trees of the rukk have to aupport innumerable 
creatures. Grey partridge, sand-grouse, parrots, and a host 
of smaller birds find a home in their branches; while rats, 
aqnirrels, hares, foxes, and jackuls burrow amongst their roate. 
They give shade and food to herds of wild buck; camela, 
fe, and even cattle graze- upon their foliage, and-in the end 
they ‘are felled to provide the sole fuel-supply of a ‘province 
larger than Great Britain. : 
For all this variety ofanimal life the trees, stunted, dusty, and 
‘unimposing, are veritably the staff of life,* Here andthere in the 
rukh occur wide stretches of naked waste, covered perhaps with 
the debris of ancient brick-kilng, or blighted by some natural caure. 
Here you have the desolation of desolation, “With the cessation of 
forest, the birds, the wild buck, the hare and the jackal are no more, 
pot even a blade of grass or a solitary weed can find sustenance 
amonget there sterile mounds or upon these wide fints of putt, 
scrofuious.with white patches of saltpetre., These great gaps in the 
yukh bring home the fact that the little trees are the life of the 
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country. Withont them the whole bar would be a dead 
waste. Smalland shabby they may be, boasting no hate ee 
when the setting sun bathes their dry foliage in a flood of gold and 
alnber. Still the wilderness and the solitary place are made glad 
by them ; they heal the leprosy of the soil by absorbing its strong 
salts, and they give food, shelter and warmth to beasts, birds, and 
men, who without them must flee to more hospitable land. Of all 
the inhabitants of the rukk man alone systematically preys upon 
the trees. He brings his herds to eat off the tender shoots and 
trample down the saplings. He clears great spaces for a few years’ 
cultivation of the soil, and when the cpereor ed well gives out or 
falls in he removes to repeat his work elsewhere, leaving nothing 
to replace the trees that he has felled. Worse still, he ruthlessly 
euts down the forest for fuel, and makes no provision for the 
protection of the young shoots that will spring from the stumps 
eft in the ground. This denudation of the forests proceeds 
all over Indin ; despite the vigilance of the Forest Department. 
Fires are deliberately started to clear the ground for grazing, and 
in this way acres of valuable timber are consumed for the sake of 
feeding perhaps a few head of cattle. Large areas of the hill- 
ieee oe the Himalayas have thus been stripped of their trees, 
with the tesult that in the monsoon the rains sweep down into 
the submontane tracts and frequently cause great destruction of 
crops by flood. It is certain moreover that the deforestation 
of large parts of Northern India has seriously affected the 
vainfell of the whole country, and the fimines of recent years 
fare ina mensure the penalty now being paid for the squander- 
ing of forest wealth by previous generations, This digression 
may be loned when it is understood that the work of the 
Forest artment throughout India in overtaking the extra- 
Yagance of the past is of importance even in the dry ruths of 
the Punjab. Here the timber is fit for nothing but fuel, but aa 
fuel it is extremely valuable in a province which has no indige- 
nous coat anpply worth mention. Consequently large areas of the 
rukh are preserved by the Department. Grazing is restricted or 
altogether prohibited, and felling is conducted systematically. 
‘When a section is eut for fuel it is then closed and left untouched 
for a few years, so that the trees may have a fair chance to spring 
up again. 
it is in these Forest Reserves that one comes to closest quat- 
ters with the spirit ofthe rukh. Silence, solitude, and sunshine— 
these are common to nearly all parts of thesa waterless jungles, 
But in a closed reserve the solitude iseven more profound, The 
aoft pad-pad of your camel as he carries you at a swift trot 
through the deserted aisles of the forest isthe only sound, The 
sudden whirr of a partridge as it rises almost under your camel's 
feet makes you start as though it were the explosion of a gun. 
Presently a chinkara buck, the prettiest creature that the rukh can 
show, appears a hundred yardy or su away grazing on the treom 
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‘This offers a chance of a shot, so you atop the camel, and with soft 
erie of  hooshk" “ hooshk ” prevail npon it to sit down. But few 
camels will sit down without grumbling, even at the end of a 
journcy. No wonder thon that the brate raises an outcry at this 
unnecessary and unreasonable stoppage. He begins to hubble= 
bubble, as it is called, emitting a sound which can only be de~ 
scribed as a peevish complaint in basso profundo—a series of short 
and rapid grunts producing the effect of water being poured from 
a bottle (hence “ bnbble-bubble”) varied with a longer note, half’ 
groan and half roar. After such a salvo, which must have been 
heard for a mile at least in this clear and soundless air, your 
chanves of getting another sight of the buck are of the slightest, 
The chintara buck is the embodiment of caution and timidity. 
About half the size of the English fallow deer, he is twice as wild 
and equally swift. The sound of voices a mile off wil) pnt bim 
on the alert ; the snap of a dry twig will send a whole herd bonnd~ 
ing away for a leagne or more. ‘The sight of a camel may not 
alarm them, but the meaning of that hubble-bubble is not to be 
mistaken, Camels are not stopped in the midst of the forest 
for nothing, and the buck know only too well that that loud 
grumble is likely to be followed by the crack of a rifle and the 
singing of a bullet. Nevertheless, you leave the camel in charge 
of your native guide and venture cautiously amongst the surround~ 
ing trees, The first buck may have been only the advance guard 
of a large herd returning from water or moving to a new gruzing 
ground. So you step forward on tip-toe, keeping your eyes 
ned, as the soldiers say, and eagerly peering down the long 
irregular avenues that open out ahead and onal! sides as you move 
along. As in the mountains, where you are ever apt to imagine 
that the peak or the ridge just in front of you must be the sum= 
mit of the range, atowering Pisgah from’ which you may view 
the Promised Land on the other side, so in this thinly tim- 
bered but extensive vukk you are tempted to believe that every 
fresh opening will give you a longer and wider view—the impres- 
sion will cling to you that just beyond that line of trees (a line, 
need I say, more imaginary than any in all the books of Euclid), 
there is an open space where you will be able to reconuoitre your 
position and pernere Jie in wait with a good chance of sighting 
agtazing buck, This, despite your certain knowledge that the 
forest extends for hundreds of acres in all directions. The line, 
of course, recedes as you go on, and the openings grow neither 
wider nor longer. There is nothing for it, then, but to wait, and 
so you sit down on the dry putt with the rifle ready to come up 
to the shoulder at the first opportunity of a shot. Now for the 
first time you begin to feel the silence of the forest. Not a leat 
atirs, not a bird twitters, not a sound but the ticking of the 
watch in your pocket, There is a strange solemnity about this 
profound quietude here in the open under the blazing mid-day 
sun, but a solemnity that is restful and soothing rather than 
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oppressive. [have been in virgin forest in the tropics where also 
the silence is remarkable, but there is always a low hum of insects 
to remind you that life in infinite variety tums all ronnd you. 
This stealthy hush amid the balf-light of the swarming “ bush" 
ig oppressive and uncanny. But here in the sunny ruth there is 
no undertone to accentaate the stillness, Not even the distant 
Jowing of cattle or the faint tinkle of a wether-bell penetrates so 
far into the wilderness. The qnietude is complete. It is the 
silence of emptiness, such silence as we may suppose pervades the 
heart of Nirvana, ‘ 

+ Ibis clearly the wrong time for nek or game of any kind, 
Morning, when nll the ereatnres of the forest are stirring for food 
and drink, is the opportnnity of the sportsman. Itis a marvel, by 
the way, where they all go for water, Buck may and do travel 
enormous distances for it, but these hirds and the ereatures of the 
ground—where do they go to slake their thirst? ‘The natives say 
that the rats and squirrels never drink, but the foxes, jackals, 
and hares must find water somewhere—probubly from the irrigns 
ted fields of the villages, for in these parts there are no jheela, 
and even the river are almost dried up in the absence of winter 
rains, Water, if it could be brought in sufficient quantities, 
would change the whole character of this arid bar land. » is has 
already heen accomplished in the Thang fir, where two great 
ennal aystems for the utilisation of the waters of the Jhelam and 
the Chenah have been construeted. In this way over two million 
acres of desolate wilderness have heen turned into rich arable 
country, dotted sll over with thriviag villages of settlers drawn 
from the more crowded parts of the province, Whether the same 
can be done for the bur hetween the Sutlej and the Ravi is a moot 
question, ‘The Forest Officer will tell you that by these irrigation 
schemes the Government is sacrificing the fuel-supply of the prov= 
ince ; while the officers employed in collecting and enumerating 
camel for military transport will he equally emphatie in denoune- 
ing this policy of wholesule cnnalisation, Camels do not flourish 
in irrigated country. Deprived of the dry soil and the dry air of 
the desert they gradually die off. There is nothing like leather, 
and the forest’ man and the camel erumerator are no doubt entitl- 
ed to a respectful hearing. At the same time the policy which 
has turned such large areas of sterile rukh into gardens of plenty 
is abundantly justified by its results, A 
_ _Bubapart from the practical aspect of the question, one 
eannot but feel a twinge of r-pret at the thought that some day, 
probably not far off, these quiet forests will be stripped for the 
plough, the solitude will be invaded hy thousands of busy culti- 
vators, and the spirit of the rk will have departed for ever, 
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‘The tadian Pheasants and their Allies. 


By F, Fivy, B.A, F.Z8. 


Cuarrer T.--IxTropection, 


Taken ar a whole, no family of birds is of such general utility 
to mankind as the Phusianide, belonging to the order of gume~ 
birds, the Gallina (bens) or Ravorea (scratehers) of scientists, 
No Jess than fonr species—tha fowl, guinen-fowl, turkey and 
peacock—are domesticated in the full sense of the word, while 
several species of pheasants are reared artificially either as ornas 
menta or for sport. In India these birds are of especial importe 
ance; the country contnins an unusnal variety of species and 
genera, and the sport they at present yield could be much im- 
proved by better protection given to the birds, For none need 
asristance in the struggle for existence more than game-birds do; 
other animals appreciate their flesh as well as man, and their 
habit of breeding ou the ground renders them peculiarly liable 
to fall a prey to terrestrial vermin. Moreover, their limited 
powers of flight render it impossible for them to range far and 
wide in times of famine, and hence they are liable to parish 
from want just as beasts do, On the other hand, their speed of 
foot and habit of frequenting cover secures them to a great extent 
against birds of prey ; and their resident and omnivorous habits 
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render it easy for nian to encourage them to any extent by tieans 
of artificial feeding, Thus, on the whole, they are edsy birds to 
cultivate, and the eneouragement of a good stock should be one’ 
of the chief studies of every forest officer. For not only are the 
birda useful for food and as affording a healthy recreation, but 
they are of service in w forest by destroying many noxious in- 
sects and by turning over the leaves and surface-soi! in their 
search for this and other food. In addition to insects, some will 
ést mice and young snaker, so that they are good general vermin- 
destroyers ; aud though they devour much seed and grain, their 
own utility as food secures their being kept from increasing to’ 
such an extent as to be a pest themselves, 2 

There is anotheraspect from which gattie-birds ae worthy 
of attention from a utilitarian point of view. They carry, as a 
family, fut the most beautiful plumage of any group’ of birds s 
T spéak after examining many specimens dead, and a few alive, 
of the long-celebrated Birde of Paradise. Not only the peacocks 
but several of the pheasants far excet all of these both in genéral 
brilliancy and in the individual plames which go to make up their 
splendour; while the tiny himnming-bitds can never enter into 
competition with such large species as are the pheasants and 
their kin. Now, as humanity has always been ‘constant to feathers 
asa means of decoration, it seems to me that the systematic 
cultivation of the more brilliant game-birds as plume-producers 
would pay very well ; such cultivation has heen profitable in the 
case of the ostrich, where it entails much more trouble and 
expense, to say nothing of positive danger. 

‘The outery which has long been raised agninst the wearing 
of feathers is only just when this custom results in the reckless 
and cruel killing-down of a species to its vanishing-point by 
greedy dealers ant their agents ; there’ is no harm whatever in 
wearing feathers legitimately obtained, 4. ¢, by taking them 
from birds killed for food or reared for the purpote of being shorn 
as is the ostrich. It seems to me therefore that in the protective 
cultivation of game-birds for food, sport, and feathers there are 
the germs of very considerable profit, to say nothing of their’ 
above-mentioned utility as pest-exterminators. 

Better than all, in my own private opinion, is the importance 
of game-birds as an adjunct to scenery. Although less imposing 
than the birds of flight, the graceful form’ and conspicuous, size 
and colourd of riiany of the larger species make them sormé of tho’ 
best of ornamental birds; indeed, the peacock is the oldest’ 
“fanoy ” bird Known; and is still admired where the cultivation 
of domMstie ritontrosities Has not sufficiently corrupted publi 
taste, And’ iff it'had Beert worthwhile for humanity all these 
centhries to foster a bird whith, admittedly, has many faults, for 
its beauty alone, we ttay sutely plead fot an extension of protec- 
tion to ail our finest species, oven if they had not solid qualities 
to recommietta them, 
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__, Having said this much in attempted justification of game- 
birds asa subject for stndy by the most pructically-minded, I 
may proceed to the characteristics of the family, all of which may 
be easily veriticd on the first chicken that comes to hand. a 

The head is notably small for the size of the bird, with a 
small beak, short and stout, with the upper outline arched; the 
nostrils are half roofed over on the inner side by a gristly scale ; 
the mouth is wide, running back nearly below the front of the eye, 
(N.B.—The leak is to be measured from this point, called the 
gape, to the tip), The neck is long and the body stout and heavy ; 
the wings are short, concave, and rounded, the pinion quills ot 
flight-feathers not projecting noticeably in repose in any species; 
the legs are powerful, the shanks stout and covered in front with 
adouble row of large scales meeting in a zig-zag seam ;. the 
toes are four in number, three spreading ones in front, united at 
the base by a ehort web, and a much smaller one behind, set on 
at a higher level than the rest. ‘The tail varies very much ; in the 
fowl and many other species it is vertically folded in repose, but 
it is often flat like any ordinary hird’s. 

{oternally, the hirds of this family are noteworthy for their 
large crop or food receptacle in the guilat, and powerful giazard 
or grinding-stomach ; their breast-bone is also remarkable, being 
49 deeply cut into at each side by two great notches that hardly 
any of the body of the boue is left, and it presents, when cleaned, 
the appearance of a narrow central portion bearing the deep keel, 
and a somewhat V-shaped projection on each side. xa 

The Phasianida are as uniform in their habits as in their 
structure, the common fowl heing a fair type of all. ‘They. are 
not all polygamous like him, nor do they all roost on a perch 
in the same way. Neither wre all of them provided with apurs— 
a weapon, by the way, confined to this family. But all feed on 
what they can get ~seeds, green-food or emall animal life; all trust 
to their Jegs before their wings, and fly violently rather than 
strongly, generally with alternate fappings and sailings; and all 
rigorously avoid bathing, choosing instead to roll in sand or 
dust to rid themselves of dirt and yermin. They are very endurant 
of cold, three out of the four domestic species being from a hat 
climate, and yet hearing the English winter well; but those 
which inhabit temperate regions nre generally very intolerant of 
heat. Our hill pheasants, for instance, cannot bear the hot 
weather in the plains, All the species usually nest on the ground 
and lay pale eggs. 2 

The young of these birds, as everyone knows, can. run 
soon after hirth; they are clothed in soft down marked with brown 
and buff stripes, In their first feathering they most resemble. 
the old hen, but may be kuown by their pointed quills, So, if 
none but cocks showing the full feathering are shot, one is sure 
of plenty of hens and young cocke to carry on the breed, and thus 
any number of males may be secured for food or feathers with no 
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deterioration to the stock, but rather to its advantage ; for in these 
ko often polygamons birds a large proportion of males ix a distinct 
disadvantage for breeding, as one is often sufficient for several ” 
females, and a larger number means much domestic discord. 

In dealing with the various genera and sp in detail, 
shall follow the scientific nomenclature employed in Dr, Blanford’s 
fourth volume on the Birds in the Fauna of British India series. 
T shall also adopt the genera therein employed ; and it is a great 
help to the beginner in ornithology that the said genera or 
groups of species in the game-birds are so well defined, as will 
he seen Inter on. Some of them are, indeed, recognized by popular 
names :-—thus, we speak of the “ peafowl” and “jungle-fowl” for 
the species of Paro and Galle revpcetively. But wnder the 
general names of pheasants, partridges, and quails, several very 
distinct genera are classed in each case. However, it seems hest in 
a worl intended for beginners to maintain these popular distine- 
tions, if only for the sake of convenience, 

To commence, then, with the most familiar birds of all :— 
‘The jungle-fowl are distinguished by their combs, fleshy ridges 
of skin running from the base of the beak up the forehead ; these 
are very small in the hens, but always discernible, and at once 
mark off all our three species of jungle-fowl. Z 

The peafowl are nt once’separable by their crest and great 
size; the shank is five inches. long or over, none of the other 
members of the family having 1tas much as five inches, The 
cock Argus comes nearest, but he has a very different tail and no 
crest. 

‘The quails, on the contrary, are very little ereatnres, the 
largest quail having a closed wing of under five inches, whereas 
all birds with a wing over this length may be reckoned as 
partridges, it being understood that the term merely refers to 
size, 

‘The real difficulty lies in separating the partridges’ and 
pheasants, which make up the bulk of the family. 

Pheasanta are generally Inrge birds (never under eighteen 
inches long), with the tail’ as long as the wing or longer ; whew, 
jt is shorter, the difference is not more than two inches, and it 
only reaches this in the Tragopans and Monauls, 

Partridges are almost always much smaller than pheasants, 
with proportionately much shorter tnila; in one partridge, the 
hamboo-purtridge, the tail is longer than the wing, but by much 
leas than two inches, while the bird is much less then eighteen 
inches long; two partridges, the snow-cocks, are bigger than 
many pheasants, but they have the true partridge short tail, 
about three inches less than the wing. 

+ The amallest members of this family have the widest distri- 
bation, partridges and quails being found almost everywhere, 
the latter being especially widely-spread. The phensants, except 
where artificially introduced, do not occur outside of the continent 
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confined to the warm regione of South-eastern Asia, Africa i 
hast by Uke guinea-fowle, and North and Central America by ‘the 
urkeys. 

‘The boundaries between the different species and genera 
are settled by the right of the strongest; at any rate, in ‘England 
it bas been found impossible to have guinen-fowls, or golden or 
silver phensants wild along with common pheasants, since the 
last are not able to hold their own with these birds. When two 
clogely-allied epecies of Phasianide meet they interbreed and 
fuse, and what with thig hybridiem, and the tendency of 
some species fo throw off sports, or “aberrations,” as students of 
butterflies would eal] them, the family is a remarkably interest- 
ing one, as it undoubtediy shows better than any other the 
methods of evolution still actively in progress, 

(Io be continued.) 


VL-EXTRACT NOTES AND QUERIES. 
Mote on th Lite Mistery of thy Taser Silke Worn. 


Inthe Bhandara district of the Central Provinces there are 
in one year generally threa crops of tasar cocoons, ‘The first crop 
in known as the “ Bhadolya,” the second one is known as “Diwalya”’ 
and the third is known as ¢ Kathanya” or winter crop. Phe last two 
are invariably taken, and sometimes all three. A foorth crop would 
have been possible if the enj or yen leaves (Terminalia tomentosa) 
did not become rough or did not begin to fall and the season were 
toremain mild, It is said by same Dhimars near Bhandara that 
a fontth crop is taken by those Dhimars or Basors who live in 
the zamindaria in the south-east of the district. But it ia difi- 
cult to believe their statement, as the saj tree is not an evergreen. 

The usual custom in this district for the Dhimars engaged 
in sericnlture is to secure a good number of wild cocoons known as 
ranat, which are collected by the cowherds or graziers in the hot 
weather when the torests are leafless. ‘hey are generally found 
in the forest on yen, ber, dhaora or lendya trees. The graziers 
sell them to the Lihimare, who cultivate “tasar badies,” at from 50 
fo 200 cocoons per rupee for purposes of seed. When a khandi or 
half  bhandi (two thousand cocoons go ta s khandi) ara securad, 
the cocoons are brought home about the end of May and kept in a 
basket ina cool place to protect the pupa from excessive heat, 
which would killit, At the first burst of the rains, some time in 
the month of June generally, they are sorted into clusters and tied 
fo posta driven into the ground in a shelterad lnaality antaida tha 
house, generally under the oaves. Cultivators whose homes are fat 
{rom the forests tie the cocoons to mango or mohwa trees near the 
forest and vigit them every day. A green branch of lendya or aaj 
in also tied to the post along with the cocoon clusters, to serve ns B. 
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support to the moth when it comes out. The perfect insect 
comes out during the night from a hole made in the cocoon close 
to the stalk by which it ia suspended. If the emerging insect is 
a female. it remaius on the same branch; but if it isa male it flies 
away at once in search of females. It is always said and 
believed that the male insects that come out of these cocoons 
are not of so much use to the female insects of the cultivators’ 
collection as the wild males, I was informed that the wild. 
moth is of most use in propagation, and hence a good deal of 
discretion is required to be exercised at the time seed cocoons are 
purchased. As far as possible, large, elongated and hard cocoons 
are selected, ae they generally produce female moths, on which the 
future success of the cultivator is based. ‘I'wo-thirds of female 
cocoons and one third of male cocoons are purchased. Naturally, 
disappointment sometimes awaits the purchaser, as many supposed 
female cocoons turn out to be of the other sex and vice verad. As 
arule the female moth has a larger body than the male, and this is 
perhaps the reason why the female is tmable to fly about, whereas 
the male bas a tendency to disappear or take to the neighbouring 
forests in search ofa nate. The male fertilises the female during 
the night. more specially towards the latter part of it, He 
retnains with the female until separated by the cultivator towards 
the evening of the next day. If left to himself he would probably 
fly away, and hence the male is secured by a thread and kept in 
custody till the night comes on, when he is again used in covering 
another female. At the most one male can serve three females, after 
which be dies, as these moths, whether male or female, do not live 
for more than4 to 5 days. Fertilisation by a wild male is consi- 
dered more desirable than that effected by one that has been reared 
by man. Many females die without being fertilised, As soon as 
the male is separated from a female, the latter is removed and kept 
in a basket, where she will have jaid almost ali her eggs by the next 
morning, though she may give afew next day also, Some cultiva~ 
tors take eggs from the females one or two hours after the separa- 
tion of the male by shaking her body. All the eggs are laid by the 
insect in two operations, or at the most three, after which the female 
dies, Bach day's eggs nro kept separately in different lots tied up 
generally ina thin white cloth. ‘These lots are then kept in an 
earthern pot tokeep the eggs warm. The Iarve: break the egg and 
come ont in 8 to 12 days, the time depending solely on the state of 
the atmosphere; if the air is warm less time is required, if other- 
wise a longer time is required. As soon as the larve begin to come 
out, they are put into a conical cup made of the char leaf 
(Buchanania latifolia), which is taken to the forest and fastened 
to the leaves of the yen tree. The reason for selecting the char 
leaf is said to be that being thick, it retainsa certain amount of 
warmth for the eggs, which enables the larve to hatch out quickly, 
atherwise cold may either delay the hatching of the remaining 
eggs or Kill the insects before they begin eating. They then 
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spread over the tree and begi ve i i 
taking them to the forest, hey wees ie es sah ae 
which they come out, or even the eloth in which tf 


ocenpies hitnself in cleaning his body, especially the hindmost 
part, by his mouth ; he then remains quiet for an hour or so, and 
when he begins to move the first thing he does is to torn tight 
round, and applying his mouth to the cast-off skiri he begins to 
devour it from one end to the other; this takes about 15 to 18 
minutes to finish if Jeft undisturbed ; if touched he stops for some 
time. After the skin is devoured he begins to crawl about and 
eat leaves and feeds on them voraciously for about the same period, 
viz., 4 to 6 days, and again sits quiet as said above. The cultiva- 
tors informed me that this eating of the cast-off skin sharpens 
their appetite and also keeps them free from diseases to which 
they are liable. If an insect fails to do this, he is bound to die 
after a few days, He soon begins to become pale green, then 
yellow and emaciated, and in the end succumbs. 

‘The process of feeding and casting off the skin is repeated 
four times, though the last time requires a day or two longer for 
both the processes. After the last stage is gone through 10 to 20 
days are spent by the larva in feeding with great vigour, by which 
time he grows ton size as thick as a man's thamb and about 
2inches in length. He then sets about spinning his cocoon in 
the following manner. : 

Joining one or more leaves together for a support, he spins 
the bottom of the cocoon first and proceeds upwards towards the 
stalk, which he attaches to some twig or other. After the stalk 
is finished he comes down and enters the hole, which wis kept 
open at the base of the stalk and closes, that hole over him. All 
this he finishes during one night. Next day he is seen working 
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inside the cocoon through the meshes of the'net. While he is 
lining the inside with silk threads from his mouth, he secretes a 
kind of gummy or sticky substance from the abdomen. This 
secretion exudes thtongh the meshes and the eocoon becomes 
bard and opaque. In three days he completes the whole thing, 
and then sleeps to come out again as the perfect insect or image. 
The secretion is cither yellow or white, hence some cocoons are 
yellow and some are white. ‘The colour has nothing do with the 
Quality of the cocoons. ‘The cocoons are then allowed to remain 
hunging to the tree for 2 or 3 days in order to dry. When dry 
they ure collected, sorted into qualities, and stored until pnrchasers 
come. ‘They are generally of three kinds, Very hard and large 
cocoons are classed first, softer ones go into second class, and very 
soft ones are put into the third class. 

‘The Ist class fetches —Rs.7 for a khandi of 2000. 

Yod class Rs.5-8 for a khandi of 2060, 

ard class Hs.d for a khandi of 2000. 

‘The first or “ Bhadolya” crop is always of the second or third 
qnality. ‘The second crop called * Diwalya” gives the bet results, 
whereas the third “ Kathanya” again deteriorates into the second 
quality. ‘The seed required for the first. crop is alwayy secured 
trom the wild cocoons collected in the forest by graziers, for the 
secoud or thitd crop the seed cocoons are obtained from the 
preceding crop. After the third crop is taken the cocoons are 
said to be of no more use for seed, and hence they are never 
preserved. The wild seed cocoons collected in the forest are 
generally spun a¢ the same time of year na the cultivated ones 
of the “ Kathanya” or winter crop, but it is only the wild cocoons 
which are kept for sced, not the cocoons of the ! Kathanya” crop. 

‘The following statement shows the number of days required 
for ench crop and the period of the year with corresponding 
English months :— 
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An interval of about 20 days is generally riecessary for seed 
cocoons for producing moths for future crops between’ the first 
and second crop and between second and third crop, Thus for 
about eight months of the year cultivators of the tasar silk worm are 
engaged in the industry, while during the’ remaining four 
months they maintain themselves by fishing. One uoteworthy 
feature about these men is that the headman of each fatnily 
engaged in sericulture is to observe celibacy. He may neither 
get himself shaved nor pare off his nails until each crop is 
harvested. 

Tt has been further discovered that the tasar silk worm iy also" 
reared on lendya (Lagerstrimin. parviflora) inthis district exactly 
in the same way as itis reared on saj (Terminalia tomentosa), 
with this difterence that only the first two crops are taken on it, 
ax the leaves of the tree get rough or begin to fall soon after 


December. 
B, PARANJPE, 
Forest Divisionul Officer, 
Bhandara Livision. 


An Unfortunate Incident. 


Ai the beginning of December last year, a party of about 10 
native students from the Forest Class of the Poona College of Science 
wera nent to Kanara (Bombay Presidency) to be shown a little 
practical forestry in the fine tenk forests there. under the care of 
the officer in charge of the Working Plans Division, S. O—, 8 
Parsi Extra-Assietant Conservator of Forests of considerable 
ability and experience. The students were taken to various’ 
- places hy this officer, and on the 10th December, the camp 

being then at Kulgi, seven of them accompanied him to apart 


of the forest where selection fellings had been made two years 
before in’ accordance with the working plan ia foree. On the 
way back from the forest oneof the students, a Brahmin youth of 
20° years: oftage, named Gudi, was snddenty found to be missing 
froni- the party, and altiiough search was: made for him at’ once 
and continued for some days afterwards, nothing has been heard 
or seen: of him since. The disapperrance of the student ia 
a mystery, and all kinds of theories have been advanced to 
account for it, ag will now be sown, but tto satisfactory explana~ 
tion ean be found. 

‘The cirenmsthnces of the visit: paid to the forest that day 
are as follows:—The' compartment visited was distant about 6 
miles from Kulgi, and the start was made about 7 .m. on foot, 
except that the Parsi officer rode his pony. The first part of 
the way was along a clearly marked cart. track through the forest: 
for about 3 miles to a village called Jambga, thenee across a num 
her of paddy fields, and then again for about 2 rhiles more along, 
the cart track in the forest. ‘The compartment to be visited’ was 
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then reached, and the party, which now consisted of the Forest 
Offiver, students, two forest guards and two villagers, left the road 
and entered the forest by a narrow but fairly marked track. The 
Jungle consisted of dense high forest, principally composed of 
teak mixed with hamboos, and with fairly dense undergrowth of 
shrubs and grass and small bamboos. The configuration of tha 
ground is very irregniar, broken into « series of hills and ridges, 
with natrow valleys or uullahs and depressions, ‘The path fol. 
lowed lay more or less along a ridge trending upwardg, and after 
proceeding for about a mile, they found it necessary to leave the 
pony on account of the difficult nature of the ground, Tho party 
then proceeded about another quarter of a mile, when they 
emerged on the top of the north slope of a big gorge at the bottom 
of which flowed the Kali Nadi about 1,00 feet below them. A 
fine view of the surrounding forests was obtainable from this 
place, and the party seated themselves on some rocks and were 
given a lecture by the Forest Officer on the nature of the forests 
and of the working plan applied to them, From the place where 
they were seated the descent to the river, whilst not absolutely 
precipitous, was very abrupt, There was little fear of any one 
sutaining more injury than a broken limb by falling over but 
even a hardy climber would find it a malter of difficulty to 
deavend to the river safely. It is important to mark this place 
clearly, aa it was ab the moment of leaving it tu return to camp 
that Gudi was last seen, ‘There was abundant evidence that 
Gndi wns with the party at this time. Whilst on the ridge he 
had showed impatience at the lectare and had complained to 
the hay next to him that he was hungry, having left camp 
without taking any food. ‘The order to return was given about 11 
a.m., and at the moment of starting Gudi's presence was parti- 
eularly remembered from the fact that be called attention to 
something being wrong with the Parsi officer's hend-gear, which 
was rectified, Nobody had any recollection, however, of seeing 
him after the start, and although the party proceeded in 
Indian file on account of the narrowness of the track, he was 
not remarked by any one as having been either in front or behind 
them, and the inference must be that he was at the end of the line, 
‘The Parsi officer mounted his pony at the place where it had 
been left, but no real balt was made here, and the party proceeded 
ae before: a forest guard in front followed by the officer on the 
pony and students, &c., in Indian file, Apparently they were all 
Hongry and tired and walked forward without, talking or taking 
much note of their surroundings, When they got through the 
compartment and reached the cart track, which, as already shewn 
was about a mile from their resting place, the party hegan to 
Sprend put and one of the atudents thon remarked, "© Where's 
Gadi? ?"it'was then seen that he was uot in the party and alter 
shouting to him without getting any response, a guard and 
villager were first sent back along the way they Lad come to look 
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for him, and. subse . ' 

and searching the A es sank Thee Baty, Zelnmed, shonting 
ed tI) about 2-80 p.m., wh sides. The search was continn- 
to find that the efector de Patty returned to Knlgi, hoping 
tet ig ete tg ee te 
pties were organized ently inthe sachin ine vile 

inly populated and it is diffienlt to geb 

together quickly), and 4 thorough search of the forest ‘mate in al 
directions. Nob a trace could he found of Uhe missing student, 
though the search was maintained for three days more. Report of 
the cecurrence had been made to the Conservator of Forests, 
S.C, who, together with myself, was at Haliyal, about 26 miles 
away. ‘Phe annual timber auction of the division wax then int 
progress, and it was impossible for either of us to gob away even 
if by going onrselves to the place amy more thorough search 
conid have been institnted, which did not seem likely. ‘The 
paints where the student was Inst seen and that where he was 
first found to be missing being only a mile apart, it was thought 
that news of some kind must soon’ he forthcoming, and orders to 
make a thorongh search were sent. “Days passed, however, without 
any news being obtained of the man and any hope that he might 
be alive had to be abandoned, For a short time it did look as’ if 
the mystery had been cleared. 

‘Fhe different theories Unat have been advanced to account 
for the disappearance of the student are interesting, First there 
js that of the villagers, which is that the jungle devil known to 
jninbit these forests has got hold of the lad and is detaining him. 
Tegends are told by them of two similar disappearances in _by- 
gone years, one of a village mirashi, who having lost himself in 
the forest returned to his village a month afterwards without any 
Focollestion of where he had Been in the interval, and one of @ 
boy, 8 yours old, found after 8 days in the nulla, alive and well, 

Soine hold the opinion that the student, not liking his first 
impressions of a forest life, deliberately gave the slip to the rest 
of the party and rim uwey. Iu favonr of this theory they 
advance the fact that two or three years hefore this youth had 
wilfully disappenred and remained lost to his family for a month. 
Bat the circumstances of this ease were different ; what can easily 
be don» ina town or village where a boy may have friends and 
where there are temples with priests, cantiot be done in a dense 
forest, in an unknown country by a lad who bad probably never 
been in a forest xt all before, and who had not a pice on him, as was 
proved at the inquiry held in the matter, with which he could buy 
food if he did suceced in finding his way out of the forest, Those 
who hold this theory also say that if he did not ran away 
from the party as above, then ha left it to visit. certam holy. cnves 
on the Nageari Nullah, advancing his well known religions 
tendencies as the inducement, ‘There is, however, no proof that he 
knew of the existence of the caves, whilst, as will be shawn present 
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ly, the caves are difficult to find, situated ata considerable dis- 
tine from where the party rested, and even if the way (o them 
is known, very difficult to get at, A boy already complaining of 
hunger and eager to get buck to camp could not he credited with 
the madness of starting off alone on stich a journey. The caves 
in question are situated in one of the slopes of the Nagaari Nadi, 
they are visited by pilgrims once a year only at the time of 
Shivaratre Qniddle of March), and at ether times are forsaken. 
‘Vhere is a tradition amongst the natives that the caves contain w 
short uderground route by which one can get through to 
Benares, and it is thought that if Gudi had known of this legend, 
the may lave set of to bry the route and got stuck in the eave 
and. be there still, Europeans are not allowed hy the priests, 
when there, toenter the caves. A Hindu who had made the 
Visit to Live caves deseribed them os being situated deep in Ue 
vide of the nullah, and that he had to craw! on his hands aud knees 
through n narrow opening for 80 feet ivefore he reached them. 
When I subsequently visited the scene of the student's disappear- 
ance, I tried to geb some one to take me to the caves, Ab first the 
Tillagers declared they did not know the way, and finally said they 
Would take me to the bank of the Nagai Nadi, but that they 
would not cross the Nadi, and that I must goon alone and find 
the cares, Thoy declared the hed of the Nagzari to warm with 
nagins (king eobras) of great ferocity that they could be heart 
ari oh basing amongst the rocks, and that of course!) they 
wuarded hidden treasure.” As the journey would have entailed 
about a7 mile walk to get to the caves, witli a descent of 1,400 fe 
of rugged eliff and an ascent of some distance the other. side, 
iuid'a search for the andes above-whicl-intgitesslly te coeeea 
fal, the proposed visit was pat off for'a mnare. favousable eppor. 
tunity, As regards the king cobras in the nullah, there very proc 
‘bubly are some, as this reptile is not uncommon in Kanara, thowgh 
not often seer as he hunts by night. as tule Net long neoea 
Forest Otiicer walking dowa a nuilan hed noticed «heaps ot dry 
leaves rather conspicuously by itself, and stirred it witht his pune 
barrels. To his astonishment.a head. with expanded. heel ond 
caer ore eazeagonishment a bead with expanded hoot “and 
the heap, but with the head tumed: fom hin heelghye fenton 
no thue in blowing the head off with a charge of inte Me sfoat 
fo return agail janl = bine 
to account for ‘his distprerenating indent, another theory 
by atiger. To wecount for this, people say the eed, of 
been the last of th his people say that he may have 
this ie party and may have lugged a little behi 
st, and 80 may have been selzed and eoies see benind 
hefore lie could scream or in auy way atloner eee ge eattenly 
the pasty. Or if he did atijant: pid attract any of the rest of 
rest of the patty, that they kepl qnict oat at fgi ty et he 
perearas afraid even to report ie het hace of oe and were 
may be disinissed wil the Jatter part of the 
y issed without consideration ; as rezards the po. ited 
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of the seizure, it may be said that the forest there always con 
tains at Irast one tiger, but that man-eating tigers are practically 
unknown in Kanara, Had, however, a tiger seized the student, even 
if ha did so uoiselessly and succeeded in carrying him off at once, 
some trace must have been left. The natives with the party 
would have found some mark of his pug, and at least Gudi's 
Brahmin slipper slioes must have dropped off, or his stick or his 
cap been found, 

‘The last theory, and certainly that which appears to be the 
most tenable as well as the simplest, is that the student missed 
the path in some way and got lost: in the forest. Bat the accept- 
ance of this theory even is beset with difficulties, as will be shown. 
There are two ways in which he may have got lost—(1) hy deliber- 
ately leaving ihe rest of the party with a view to seeking a quicker 
way of reaching camp, and (2) by temporarily leaving the rest of 
the party and then being unable to find the path they had_ taken. 
‘A walk over the ground traversed by the party on the 10th Decem- 
ber has convineed me that there was no temptation for Gndi to Jeave 
the party with the intention of getting back to camp by a quicker 
way. The way they had come by was obviously that by which 
they could guiekest: retmn, lying as it did along a ridge to leave 
which meant to plange into dense bamboo, &e., jangle on either 
side with broken uneven ground. Rven if he had kept walking 
onward alone, when the party reached the pony and made the 
hrief halt necessary for the Parsi officer to get into the saddle, he 
could not have missed the path without at once getting into diffi- 
culties and becoming aware of the fact, and in that case, failing 
to recover the path, he would have shouted. The second way in 
which he could haye got lost is more probable, if it be really the 
ease that he was lost in the forest, Many reasons may be 
imagined why le may have lagged behind or left the path tempo- 
varily (or some purpose, and there is no doubt that in thick forest 
once the path ia lost it ix very easy to lose one's bearings. Sup- 
posing Gudi to have left the path and then lost his bearings, he 
may have walked for a considerable distance on the wrong direc- 
tion always expecting to find the path again. Hat not presently 
finding it, it would be expected that he would shout and so make 
himself heard by the rest of the party. Shouts can be heard from 
Jong distances in this forest, and in ‘any case il was proved on 
the occasion of our visit that shouts were plainly audible from 
the place where the students sat to the place where the pony 
had heen left. If he had got down into a nulinh, his shouts 
would not be audible at much distance, but he would naturally 
go on shouting and would not remain in one place, Furthet 
when missed, which must have been within half an hour 
of his disappearance, he should not have been able to get to 
such a distance as not to be able to hear any of the conti- 
nuous shouls whieh were raised to attract hia aitention, except 
on one consideration, On finding himself lost he may have 
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fainted from fright combined with hunger, or fallen into a fit (he 
was reported to have at one time suffered from fits). Supposing 
the lad to have been lying unconscious at the time that the senreht 
party were looking for him at first, wa mnst farther suppose that 
when he eventually recovered consciousness he wandered on until 
nightfall without even finding a way out of the forest, In the 
state of exhaustion and fright that he would by that time be in, it 
is quite possible that his strength could support him no more, 
and that he fay down in some part of the forest which was not 
visited by the search party nnd there expired. 

Yo man in ordinary health and with ordinary experience 
this getting lost in this particular forest need not have heen 
ationded with any partionlar hardships, ‘The whole of the forest 
is divided up into 600-acre compartments by lines 20’ to 30/ 
broad, forming Innes in the forest clear of trees, though at this 
time of the year falt of grass and small shrubs, Any one wander- 
ing in any direction in this forest is hound sooner or later to 
come on to one of these lines, and by following line after line to 
eventually get clear of the forest by finding a road or coming out 
ona village, But of course in the dask the lines could be easily 
missed, or a weary man ignorant of their existence might cross 
oue without noticing it, 

There is one other theory that wns not stated before and 
that need not be dwelt upon. ‘This is that the student got 
drowned in the Kali Nadi, It is not possible to believe that 
under any circumstances would a man descend a steep cliff-like 
slope 1,509 feet high to a river which rons in a contrary direetion 
to that in which he had to go, anless absolutely dying of thirst. | 

The fate of Gudi isa mystery, and it is feared will remain 
cone, Tt only semains to be said that the hoy’s father was informed 
of the occurrence and came to help in the search, that inquiries 
were made in all the villages round, and a reward offered for in- 
telligence of the hoy, dead or alives also that inquiries were made 
about him in his native place in case he had really slipped away 
surreptitiously and turned up theres but all Lo no purpose. 


G. P.M, 


18th February 1902. 


THLE 


Vol. XXVIILJ Jane, 1902. [No. 6 


On Thinnings in Planted Spruce. 


Abridged from an article by M. Ch. BROILLIARD in the 
‘Revue des Kauz et Foréts, for January 1902. 


Pranrep spruce, like the sons of Eve, are addicted to original 
sin, In their ease it lies in the equality of age and of spacing. 
On the other hand, they have generally a siugle purpose to serve 
in each case. It may ‘be hop-poles, telegraph-poles, cellulose, 
carpentry, sawyer’s timber, or what not. They are sometimes 
mixed with oiber fast-growing conifers, such as pines or larch. 
‘These three orders of facts produce complications in thinning. 


In order to understand how mretwral spruce erops differ, it 
would he well to know their origin and history. They start from 
natural seeding, capricious in distribution, different in age, vari- 
able in density, from one point to the next, How were they 
produced? Was it in open land void of pre-existing trees or 
shrubs? Were they always unmixed with broad-leaved species, 
bushes, or beech, or silver fir? M, Mathey is probably the first, 
in his work on “Te Patnrage en Foret,” to point out some of the 
accessories, alder, juniper, hazel, whitethorn, &e, Foresters whose 
work lies in spruce can assist. Here are a few instances recalled. 
from the days when my work was in the mountains. 

One spring duy, while resting in the shade of the forest of 
Brey, on the edge of a mossy meadow sweeping down to the tail 
of the lake of Remoray, I saw young seedlings of spruce coming 
up all around in the open, Were there any left at the end of the 
stmmer ? None seem to have survived from pevious possible 
seedlings. 

Another time, in the commune lands of Bonjeons, grazed over 
by cattle every year, waa struck hy the appearance of soma 
bushy lilile spruces showing black against the sunny show, Some 
of them had sent up a shoot that might be considered safe from 
cattle, Were not these the precursors of a forest ? 
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Above the forest of Ontriaz, i 
tore wih the gras osu tition” down'te vee grounds aad the 
gravel soil showing between’ the tufts, Spruce: ablishi 
itself by degrces under the protection of juniper bush ey pluhing 
the daily access of the cheep. "The action Gf each ienieel seen 
tering ide one or more apruve of ait inches os mews ie het wen 
ery evident. ‘The spruce, as it breame larger, produced a sitnilar 
Sec in eg ce aly wince erp 

In 1857, at the bottom of the c¢ i 
ona plateau not far from the old Taree, waa fies “ Setar 
Almost continuons thiaket. One contd stil elk ekect in the 
dnitle inch “and even: slat’ hare beteoens thes dahon chemo at 
aprnce, each clomp with its tallest and best in the it Srey. 
this ia'probably to all appearance an even-nged crop. Sostay 

In the forest of Grand-Cote, C i 
slope was entirely occupied by a anne miaon the 
conservator, M. Vouzean, and myself, at that time a Garde General, 
both lamented the purity of the crop. ‘Thirty years later T had 
the satisfaction of seeing the lenders of aprnce llenting 4 te 
eer te nae Indeed, Ihave seen that in many blocks covered 

n broad-leaved pole erops, eoppice or seedling, the spruce will 
frequently be found, of all sizes, in the underwood, some ready to 
break forth into the light, some patiently waiting their opportunity; 
others too that had Jost hope and died. But, in the Jong run, it was 
the spruce replacing the broad-leaves, Is not this likely to be 
how some of tie splendid sprace forests of the high Jura aroae ? 

In thia vogion, in the mixed forests of fir and spruce, with the 
latter in a majority, it is usual to see the sprace reproducing iteelf 
beneath the firs, germination beng favoured by the better vege~ 
table soil formed under the latter. ‘There, under the cover of the 
great firs, the xprnce gathers itrelf together into a sort of Loose 
ball, awaiting the light from rbove which shall enable it to shoot 
up to heaven, Under the spruces themselves the soil is generally 
pavered with a curpet of dead needies, the vegetable soil is acid and 
hhiack, and young spruces are generally absent. Under the spruce it 
generally happens that the seedling’is of silver fir, whose heavier 
Bred and. Jonger taproot may sueceed in piercing the dry or acid 
Covering of the soil, and establishing a plant ; thas groups of fir 
Gften replace groups of spruce. The Intter, in France and partion~ 
Jarly in the Jura, thus presents the tendency to change of place, 
it reproduces with difficulty on the old site, and the close erops of 
pire spruce seem to arise from seedlings oviginally very unequal 
Frage: and consistence, Consequently, early thinnings may be 
long defericd, and the Jater ones made with great. moderation, 
without endangering the prosperity of such natural high forest, 


The ease is different with artificial spruce crops planted in a 
single operation, in lines, triangles, quincnms, &c on are soil. 
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All these plants start together and the struggle is between equals. 
Here comes in a question which has never had, and can never have, 
a general answer. It refers to the spacing of the plants. Prac= 
tice varies from 2 to 10 feet. In fact: the distance depends on the 
object in view. Hop-poles to be cul clean at abont 25 years old, 
must. be close grown, say 4,000 per nere, For paper pulp, or nee- 
fol poles to be cut at about 40 years old, two-thirds of the number 
will suffice, For telegraph-poles or small carpentry, to be cut at 
60 years, 2.000 plants will be about right. For sawyer’s timber no 
more may he needful than 1,200 to 1,600 planted 5 or 6 feet apart, 
or better elill if irregularly spaced. 

Tt is true that widely spaced plants, sturdy ftom their youth 
up, make strong and quick-growing trees. But for good tseful 
timber it is absolutely necessary that the lower branches must 

erish and fall while still thin, leaving a trank clear and free 
rom knots. Upward growth ia the great point; the crown pushing 
rapidly up suffices amply for the prosperity of the tree when it 
occupies no more than a fourth of the total height.* Young grow- 
ing spruce (and still more deodar.—Jransl.) must therefore be 
thianed to use an Irishism, with extreme moderation, and the 
density must be kept as close as is consistent with good growth. 
‘Thinnings in even-aged young spruce are certainly more difficult, 
and more necessary, than in natural crops, The principle to be 
adopted is, to free the tallest and reduce their number without, 
removing ihe weakest (unless their tops are dry), since these latter 
ensure natural pruning, cover and protect the soil, and add the 
strength of a close canopy. The spruce is truly named exceled, 
Not like the ash excelsior “above my neighbours,” buat simply 
excelsa, ee upward.” ‘The fir, though often taller than the 
spruce, ends by acquiring a flat, tabular top, whil 

Points upward ta the Tee p, Whilst the spruce 


In onler that the spree ma; i 
y have a sufficiently rapi 
fe.mel clam poe the erown must be allowed a duly meet 
height, say, one-fourth of the total height of the t i 
proportion can be assuted by maintaining & saitable devotee 
Proportion ‘oan be awuced by ining & suitable density in 
awn p is to grow on to the 
years, it is clenr that the stems should. be threcen one” eraauly 


buta little mora fh - 
a a 


Given, for instance, a croy 
tance, a crop composed of 600 good domi 
tions per ore, with, an average diameter af inches, by the 
inches thick there should be 
240 per acres when the; 7 e140 to 90, 
3 hey are 16 inches there may h 
and when they are 20 inches there may be 100 to 120. The oan 
ly deerensing severity of the operation thus becomes ‘plain, 


* Especially is thi i ¢ 
ish aimvasay 2 iy this the euso with deoder, which drops ite dead branchee 
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While we remove perlaps half the stems when they are d to 6 
inches thick, we take out no more than one-tenth when they have 
attained 20 inches. Inany case the operation should be frequently 
repeated, say, every # or G Years, x0 a4 to avoid anything like heavy 
fellings or the opening of the canopy. The true forester, imbned 
with the sentiment of the forest, gong to work with prudenee, will 
Jet his eye wander among the crown continually, bat will only 
take out one hera and there, not one of the hest nov one that is 
practically suppressed, for suppressed trees have their utility. 
Phe term ‘selection thinning” has been applied to such an 
operation as this, anu has also heen objected to on the ground that 
selaction means the yemoval of the biggest. The objection is 
invalid, since the essence of selection lies notso mnch in the 
tize of the trees as in the diffused nature of the felling: 

The figures given above can evidently not be taken as the 
measure of the operation in all cases. ‘The forester has to find 
thie measure on the ground, for it will vary with the activity of 
vegetation, with the state of the crop, and with the periodicity of 
the thinnings themselves. Many owners wonld like to know how 
to set abont finding this measure, Criven a young planted polecrop 
hitherto untouched, containing 1,100, 1,600, or even 1,800 
dominant stems per acre, with their crowns shocting up vigrously 
to the sky, dominated stems may be neglected, [t is easy to 
find the number of stems per acre, since a square of 22. yards 
side is the tenth part of an acre. Suppose there are 160 stems, 
and they average 1% inches girth, they are too close, and too equal 
among themselves, te prosper for long ; bat what is the mensure 
af pradence? When the stems are twice as thick, there shonld 
remain hardly more than one-fourth of their number. If the 
ynte of growth gives 13 to 20 years, to attain that size, the 
thinning may pass thrice over the ground during the period, 
removing each time one-third or thereabouts of the crop, Here is 
the’ measure, one in three, the thinnest, and maybe the tallest, or 
oftener the mean of three contignons stems, £0 as to relieve the 
hest. Ai. this rate after 15 or TB years there will only remnin 
some 440 to 480 of the original 1,600 stems, But a certain num- 
ber of furmerly dominant sten:s, notwithstanding the two first 
thinnings, will, by the time of the third, have fallen to the domi- 
nated state. Hence it will be wise to estimate afresh the number 
of dominant stems before proceeding to the third thinning. If 
this new estimate should produce only 560 dominant stema, the 
fhird thinning will be only at the rate of ore in four, so thet 
hbout 400 stems may remain. In any case the thinnings will 
have allowed the utilisation of all that there was to ntilise, ‘The: 
dominated stems do more good than harm, and they should be kept 
f9 long as their leaders are not dry. Once the leader is dry, they 
should be utilised. A gprnce that has relapsed into the dominated 
atate dors not live Jong, hence all broad-leaved species that may 
be found in the crop are valuable, and should be carefully preserved, 
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even if they have shot up above the spraces, provided they are 
not too nuinerous. Such trees are the friend of our friends the 
birds, the worms and slugs, and other things that find no living in 
pure spruces, 

Suppose, again, a fine young erop of spruce poles 40 years old, 
unequal insize, and the biggest of them barely 8 inches thick. 
Phere ure about 400 stems per acre in the upper story which sees 
the sky. Ibis too many. In 30 yeary’ time one half the number 
will be sufficient. At that time 200 stems, 70 years old, per acre, 
should be 11 to 16 inches thick, ‘Three thinnings, at the rate of 
one in five, will halve the present nunther in the 30 years’ period. 


Always try to have some broad-leaved species in the lower- 
story, but vspedially, as the eanopy is opened, mtroduce the silver 
fir, A number about equal to that of the spruce removed will 
enanre an excellent state of vegetation for the latter. Ifthe 
situation is nol too warm, the firs will prosper rapidly 20 or 30 
years later, when the rest of the spruce are felled. ‘Thus, to per 
fect a spruce forest, plant it with silver fir. 

‘The statement that three thinnings are better than two is 
hardly capable of proof, but it is the key to the situation. If there 
is @ case in which caution is especially needed in opening out a 
canopy, that case is the ease of a tall spruce forest, ‘The prescrip- 
tion one in four, or one in three, is not in practice carried strictly 
out over tle whole area, Before many acres have heen thinned 
the operator will have got the resulting density so fixed in his 
mind that be no longer has need to count. The degree of thing 
ning will vary fom one forest to the next, accoriling to the activity 
of vegetation and other factors, which it is the operator's business 
to undevsiind. The result of the first thinning will enlighten 
him, those of the second will confirm his experience, while the 
third will make him a finished fester. Vater, the amateur will 
probably become overbold ; the professional will remain cautious. 

‘The thinning of crops beyond 70 years old ean hardly he 
profitably discussed on paper, the proportions being so diverse and 
the conditions so complex, according to the variations of soil, me 

, mnixture, &e., that it would be rash to give any definite figures. 
SUill, asa laxt instance, may be considered the case of a much too 
dense pole crop, whose dominated story has disappeared, and which 
contains on tke average some 100 to 480 stems of 10 inches dia- 
meter per acre. An incautious thinning may imperil the whole 
crop, but it not thinned it will languish. By removing only one 
tree out of every eight or ten, the risk will be very small. Bi 
renewing the operation every four years, the total number will in 
20 years’ tine be reduced to haif. “A sluggish crop will have been 
awakened into active growth, and pethaps some 2,810 cubic feet 
‘of timber por acre may have been realised in five operations, Each 
operation will be a guide to the neat. 
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Ailanthus grandis, 
By D, Pra. 

Tak opportunity has been taken, during an inspection visit 
to the Cinchona Plantation in Sikkim, to scarch personally for 
the tree described in the Indian Forester for April as Ailanthua 
grandis.* It was not difficult to find; it is not uncommon along 
the Ryang and Rungjo streams, and my Lepcha collectors tell me 
it ia equally frequent along other streams that join the Tista. 

The Lepeha name for the tree is Maldithing, a name that in 
Mr. Gamble’s excellent Darjeeling List” connotes Garuga 
pinnata, As there is said to be but one Maldithing, it seems as 
jf some mistake had been made by Mr. Gamble’s native attendant 5 
the Pahaia name, Dabiabii given by Mr, Gamble for Garuga, ia 
said by ny men to be correct. ‘The Paharia name for the 
Ailanthus is Gogul, a name not to be confounded with Goruldhup, 
which im Mr, Gamble’s List connotes Canarinm Sikkimense. 
‘This last connotation has been verified in connection with the 
present enquiry. 

‘The use of the term Gogul for two distinct trees is explained, 
a0 my native informants say, by the fact that the two are very 
usually found together, and that they are of similar habit; they 
run up, a3 Gurjane do, with a clean straight stem of 80—90 feet 
before giving off any branches. One of my native companions, 
deed, in referring to the Ailanthus, used the significant expres- 
sion dusera gogul. The epithet dhup, applied in the ease of the 
Canarium, is given because the Canariwm yields a resin that 
can be used as incense; the Ailanthus yields no resin, 

This Ailanthus attains a total height of 120—150 feet and 
so shares with Canarium Sikkimense and Tetrametes nudiflora 
the reputation of being one of the tallest trees in Sikkim, As 
regards girth, however, it far surpasses the Canarium, equalling 
Maina-Kct (Pelranieles nudiflora) without being buttressed as that 
tree is. My Lepchas say, indeed, that in the matter of girth it 
even rivals Panisdj (Terminalia myriocarpa), usually considered 
the giant of the Sikkim forests, while reaching a greater height 
than Panisdj ever attains. The measurements so far obtained for 
Ailanthus are, however, far from as great as some of those quoted 
for Terminalia myriocarpa, the largest at 6 feet from the ground 
being only 9-512 feet. 

There is little to add to the description already given. The 
bark, which is rther thin, is smooth and pale whitish grey, very 
Hike the bark of Ailanthue ercelaa as grown in the Royal Botanic 
Garden at Calcutta. The leaves are 5—8-jugate, usually 7-jugate, 
even-pinnate, the leaflets, except the terminal pair, being as a Tule 
only sub-opposite, or, especially towards the base of a leaf, quite 
alternate, The leaves are exceedingly like those of a Dysorylum 
or of a Chisocheton and, in the absence of fruits, might be readily 
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stppored to belong to a Meliaceons tree. ‘This fact, coupled with 
the transfer of its Lepcha name to Garuga and the circumstance 
that it bears the same Paharia name as another tree, probably 
explains how Ailazthus grandis has been so long overlaaked. 

Some of the trees are now (commencement of April) in ripe 
fruit, and from the circumstance that, among examples of the 
same size and growing uniler precisely similar conditions, certain 
individuals are loaded with samaras while others have none, it is 
to be suspected that the species may be, at least functionally, 
diwcions, ‘This point, however, can only be settled when, later 
in the season, flowers are obtained. 

The figure of the samarms given in the Forester for April 
was taken from a specimen glued down on a herbarium sheet, and 
shows them as quite flat. On the trees, however, and when they 
fall, though n few ave quite fat, the majority have precisely the 
apical spiral twist shown in the figured samaras of 4. glandulosa 
and 4. excelsa. This fact tends to confirm the suspicion already 
expressed, as to the inadequacy of the character when dealing 
with herbarium specimens of 4, mulabarien and A, Kurzii, or 
for that matter of any of the other species. Though the existence 
ofan apical twist is not recorded for these, it is hy no means 
impossible that the samaras of all of the species of Ailanthus are 
thus twisted, and that the character is a generic not a specific 
one. 


No use is said to be made of the timber of Ailanthus grandia, 
another circumstance that helps to explain its existence having 
heen overlooked. 


Government Cincnons Phantatton, 
Birmist SieKDe 5 


loth April 1902. 


Notes on a Visit to the Maldive Islands, 
By F. Lewis, F.LS. 

We left Colombo on the night of the 4th of October 1901, 
and after a very rough voyage, reached Male, on the Sultan’s 
island, on the morning of the 9th, 

Viewed from the sea, the islands appear to be little green 
fringes of trees just above the gen-level, scattered about with narrow 
passayes of water of very varying depth between cnch. 

So low in fact are the islands, and flat, that they ean only be 
seen when one is practically but a short distance off. 

On getting closer to Malé, one quickly caught sight of the 
walls of the old Dutch fort that practically surrounds this little 
island. ‘The approach is through a narrow channel of water, in 
which the soundings suddenly go from great depths to 30 fathoms, 
followed by 22, 27, 30 and 29, into an anchorage of about 26 
opposite Malé Island, but this shallow course is curved and is 
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swept hy a rapid current. Mala, it should be furtier mentioned, 
ies to the south of a large group of islands forming what ik 
called the Malé Atoll, and is separated from a second group of 
islunds called the South Male Atoll by a channel that runs east 
and weet, called War-du-kan-du, or War-du channel. 

Besides these two large Atolis, there are several others extend- 
ing over the equatorinl belt of waters towards Madagascar, where 
they become included under separate groups, the whole contain 
ing a vast. number of little points, the majority of whieb, as 
might be expected, nre uninhabited. I do not profess to describe 
the whole group, as my visit was of limited duration and was 
only confined (0 Malé and the adjacent islands, upon which L 
could only spare a brief period of time, within which [eontined 
myself to vigovoas plant collecting and ty noting objects that 
may throw some light on the question of the distribution of 
plants on these islands, 

Mulé must, of course, in consequence of its being the sent of 
Government, be regarded 13 the most important island of the 
Maldive group, though not hy any meuns tho largest. On landing 
by the side of the small breakwater, within whose embrace one 
sees a fleet of honts of all sizes, from a vessel about as big as an 
ordinary bath-tub to the ocean going “buggalow,” the first 
object to catch the eye ufn vegetable Character is Vinca rosea, 
the pink flowers of which appear to be rather larger than the 
Ceylon example. ‘his grows as a weed, but I found it on no 
other island, Side by side with Vinea just outside the fort walls 
I found Cassie occidentalis with abundant yellow flowers, closely 
followed hy Réivinus communis and Calotropis gigantea, the last, 
by the way, being a common plunt in graveyards, and having a 
white-flowered variety as well. 

In the crevices of the stone forming the fort walls ¥ found 
Brut tinatn and Oldenlandia bislora, besides a little netile, 
Plenvya taterruptes 

Within the courtyard at the entrance of the fort are several 
introduced and carefully tended trees, of which Jaga Seman was 
noticenble, and also an Olax that was well closed in. 

Passing into the village portion, as distinct from the “city " 
and Sultan's premises, ib was most noticeable that each of the 
streets was walled off with hedges made of Pandanns leaves, s0 a8 
jn most eases to keep the enclosed houses and gardens quite out 
of view, except us regards roofs, ‘Tho streets are beautifully 
Clean and well swept, and there is nothing to offend eye or nose 
along them; in fact Male within the fort walls is model of 
sanitation. 

Graveyards are most abun: 
of the wells from which the 


dant, and, strangely ‘enough, most 
inhabitants obtain their drinking. 
water are shallow coral-stone lined pits sureoutidied re 
wate “Gaaveatones, beautifully carved mad outs are 1 oe 
fend in profusion, and by a curious little pointed ape 
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headstone, in contrast tox rounded apex, one is able to define the 
sex of the dear departed one, the apiculate form indivating the 
males! 

The temples are constructed of sawn coral-stone, perfectly 
fitting, and carved with a chaste design of most excellent finish. 
‘A favourite design is an imJtation lock with a key hanging 
by achain, all executed in relief and finely worked. The root 
is usually of cocoanut wool, thatched over with cocoanut and 
Pandanu- leaves, 


Talo found two large bathing pools pointing to Mahomedan 
design, but the vivid green of the water led me to conclude that 
while ‘the devotecs are near to godlincos they were fur from 
cleanliness. 


Two) boat-bulding yards at Malé are. quite a feature of the 
island, In these may he found some of the most gracefully con- 
stracted craft, The lines” are perfect in design and conception, 
and it must be borne in mind that as many of these boats visit 
distant points on the Indian Ocean, dae consideration must be 
given to the means thus obtained for bringing seeds of plante, 
consciously or unconsciously, from other countries. 


Indeed, the limited area of the island must have developed 
a strongly maritime instinct, and this in ite turn evolved o 
perfect type of ocean-going boat. 

Armed with so powerfal an agent for the transport of 
seed, or fruit, think it is littl wonder that so much of the 
vegetation of the islands is common to neighbouring lands, and 
in this way the preseuce of many species, if nob most, is readily 
accounted for. 

The following catalogue of plants taken on the spot will 
show that while Malé contains a larger number of species, as 
might be expected, yet the islands close at hand have not, 
from want of human ‘assistance, secured the same distribution. 
‘The absence of birds, or rather I should say the limited amount 
of bird life, leads one to discredit the theory that they have 
contributed materially to’ the vegetable wealth of life on the 
island, while the presence of currents of great force and 
persistence would account for many forms that bave been carried 
by sea from other lands. 

These currents are so strong, and flow with such rapidity 
through the sieve formed by this mass of islands, that plants 
common to Java, Lombok and Timor can be accounted for by 
seed having drifted from them; indeed, as a good instance in 
point, I obtained a seed of Hatada scandens washed up on the 
beach of Moolooya Island, much in the aame way as I have 
found seeds of the same species at mouths of Ceylon rivers that 
have floated down from the interior. 

Of monsoon wind one must also take due consideration. So 
matked is its force that the vegetation facing the south-west 
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distinetly narrows tow i i i 
wedge literally a towards it, presenting the thin end of the 

It is worthy of note that while 
largest number of plunts, a small thided torn eee oo 
separated by only a narrow piece of water, does not contain anythin 
like the same number, though craws and flying foxes are to be 
seen crossing and re-crossing. I have called this particular island 
“ Fowl!" Island, as I found it used as a “chicken” farm and there 
appeared to be some doubt as to its real name, 

OF animals 1 could make only a limited catal 
atienlion was fally absorbed by butaniel work, Hons, 1 rng 
state that I remarked that there was a conspicuous scarcity of 
jarge animals, the biggest 1 saw being a cow. Dogs are conspi- 
cuous by their absence ; in fact so rare a creature is a dog, that when 
the captain's favourite came on shore it was regularly mobbed 
by crows. Goats are very plentiful, and do mach damage 
tothe Thespesia by eating the bark, and it may often be observed 
that these trees are bound round with stout grass ropes in order 
to keep the goats from nibbling the stem. ‘The abundance of 
hollow trees at Malt is, I think, accounted for by the destructive 
influence of goats. 

Fiying-foxes are very common, but appear to be more so in 
the neighbouring islands than in Malé, but [expect that their 
migration is directly in accordance with the fruiting of certain 
trees. 

Of birds there are few, The most common is the grayback 
crow (Corvus splendens), 80 well known in Colombo and its environs. 
Unlike hia Colombo cousin, the gray crow of Mulé is quite a con- 
fiding, guileless bird, and is not alarmed by the sight of a gan. 
Ife does not peep round a corner to see if anybody is looking 
when he wants to purloin some delical i 


te morsel, neither does he 
wear an artfal look in his alasey eye. 1 really believe the Male 
crow is honest, moral and law-abiding. 

‘The noigy Indian Koel (Hwitynamys honorata) I heard on 
Hoolooya island with his unmistakable ery. 

On this same Island 1 got » glimpse of a Pozanc, but it hid 
itself’ so rapidly in some low thicket, that I am unable to record 
its possible species. 

A little “snippet,” probably Actitis hypoleucos I found on 
the beach feasting on minute moiluses. 

Curlew are said to be plentiful, but the only trace I got of 
this species was a much ant-infested skall, 

T was told that a strange magpie was common on the islands, 
but what this bird may be lam unable to say, as T saw no trace 


of it. 
Except these common species of gulls, the domestic fowl 


and the pigeon, I saw no other birds, and I can hardly attribute 
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to those mentioned above the possibility of introduction of plants. 
Tam uncertain if the stream of migration would cover the Malé 
Atoll on the sonth, but I assumed that this would be ineluded for 
birds flying in the monsoon track. It is remarkable, however, that 
J saw no migrants in any of the islands in October—the time of 
my visi 

Lizards are common and plentiful. I snw four distinct species, 
inelnding @ Callotes, Mud tortoises I saw at Matd, and turtle are 
snid to he very common, 

My entomological knowledge is not sufficient to enable me 
to name the species of butterflies I saw, but [ recognised four 
forms common to Ceylon, one of which was a “ yellow” and one 
a very common Huplen, Beetles did nob appear to be very 
Plentiful, while black and white ants are annoyingly abundant, 

; The common house fly I found very plentiful, and also a 
large bee, who would not permit of my closer inspection: while 
Mosquitoes abound in millions on Hoolooya in the Pandapui 

a Qs pus 
swamps; they are both Inrge and pertinaciotis, 

Tam told a snake exist ct y 
iad nee exists, but 1 can only record the report as I 

The people of Mali: and its nighhouring folands would appear 
to he of Singhalese origin, judging from thelr language. fand 
indeed it is snid tbat ubout 1,000 years ago the Maldives’ were 
used by the Kandyan kings asa penal settlement. Tt is remark- 
able, however, that Buddhism does not exist: the people are 
strong Mahomedans. It is, 1 think, evident, that the present 
inhabitants are very mixed, as I noticed not only the Maldivian 
pure and simple, but I found Tamils, Caffres, Afghans, Moors, and 
pure Singhalere among them. 

., Ja build and stature the Maldivians are short, slim and well 
built people, but distinctly thin, both men and women, ‘Their 
complexion is a paler brown than the average Singhalese, while 
in shape of head they are rather inferior. 


“Their faces are small in feature, but intelligent, with bright) 
eyes and generally good teeth, ‘The women are, generally speak- 
ing, slight, with a strong Burmese east of expression, 


The great problem of the distribution cf species still remains 
imperfectly answered, but I venture to think that as regards this 
group of islands, much is to be accounted for by ocean currents, 
but more is due to human, agency, conscions and unconscious, 
than is generally supposed, especially when tho fact remains that 
owing to restricted area and water surroundings, the people have 
become a race of sailors, possessed of boats pre-eminently 
adapted to ocean going, and who have plied fo other lands distant 
by thousands.of miles from their own island homes, thus introduc- 
ing forms that could scarely be expected to appear. 
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Thave thought it desirable to annex a short synposis in which 
T have arranged the distribution of species found by me, eub-divid- 


ing under each head the possible causes of introduction, 
will be seen from this that Fowl Island—wu 
curious result as compared with Male: 


It 
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Catalogue of Maldivian Plants. 


Anona muricata 

‘Anona aquamosa 
‘Tinospora cordifolia 
Argemone mexicana 
Cieome viscose 
Portulaca, oleracea 
Bryophyllum ealyeinum, 
Calophyllum inophy Ham 
Sida bumilis 

Abutilon indicum, 
Tiibiseus Solandra 
Hibiscus tiliaceus 
Thespesia populnen 

* Gnay piu barbadense 
‘Adansonia digitata 
Corchorus acutangulns 


Suriana waritima 
Avadirachta Indien 

Zieyphus Jujuba 

Colubrine aviation 
Cardiospermum Halieacabum 
Allophyllua Cobbe 
Mangifora indica 

‘Moringa pterygosperma 
Crotalaria retusa 

‘Tephrosin tenui 
Desmodium gangetioum (1) 


Canavalea lineata 

Clitoria Ternaten 
Careatpinin Bondue (%) 
Cassin occidentalia 

Cassia, glancr 

Fntada seandens 
Pithecolobium Seman 
Torminnlia catappa 
Paidium guyava 

Engenia mataccensia 
Barvingtonia speciosa 
Pomphis acidula 
Lawsonia alba 

Sonneratia acida 

Ponies granatem 

Cariea. Papaya, 
‘Trichosanthes cveumerina 
Oldentandia corymbosa 
Oldenlandia bit 
Guettarda speci 
Morinda citrifolia 
Ageratum conyzoides 
Binmea membranaceus 
Wedelin biflora 
Launea pinnatifida 
Secevola Kou 
Jasminum Sambac 
Jasminum grandifloram 
‘Ochrosia borbonicn 
‘Vinca rosea 
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Plumeria sentifulia, 
Calotropis giganten, 
‘Tylophora—t 
Cordia subcordata 
‘Tournefortia argentea 
Ipomeea grandiflora 
Tpormeea biloba 
volvulus alsinoides 
Solanum melongena 
Physalia minima 
Capsicmm minimum 
Datura fastuosa 
Datura seeveolens 
Nicotiana Tabacumn, 
Her is Monnieria, 
Ruellia, ringena 
Stachytarvheta indica 
Promina integrifolia 
Vitex Negnndo 
Clerodendron_inerme 
Ocimnm gratissmum 
Anisomeles ovata 
Tenens biflora 
Boerhaavin diffusa, 
irabilis Jalaya 
Pisonia morindsfolia. 
Airun Innate 
Polygonum barbatum 


Viper Bella 
Casay tha filiforn 
Trernandia peltata 

gyneia bneciformis 
Phpllanthus urinaria 
Phyllanthos Niemi 
Manihot ntilissma, 
Acalypha—i 
Ricinus commis 
Ficus bengalensia 
Ficua infectoria (?) 
Artocarpus incisa 
Fleurya interrapta 
Ponzolzia indica 
Cyenn civeinalin 

uta sapientitm 
Crinnm asiaticuny 
‘Treen pinnatifida 
Dioseurea (2 species) 
Gloriosa superba 
Commelina (Z apecies) 
Areca Catecha 
Cocos nucifera 
Pandanua (2 species) 
Ananass sativa 
Colocasia Antiquoram: 
Pothos? 


The time at my disposal was too limited for me to collect 
grasses, of which I saw several interesting forms, and one example 
of a much dwarfed bamboo. I observed a few mosses and lichens, 
but I may now draw attention to the absence of orchids or of 
any species of Loranthus, the last being a circumstance of significant 
interest when regarding birds as being the means for the intro- 
duction of species. 

‘My catalogue is far from being complete, but I must plead for 
it that it was the result of leas than a day and a-half's work. 

It will be noticed that the three islands I visited had distinct 
forme, though none that are new or peculiar, while I submit that. 
most of the species recorded above are accounted for as being 
introduced by human agency, and a very limited number to 
ocean currents, 


IIL-OFFICIAL PAPERS AND INTELLIGENCE. * 


Quarterly Report on Hngquiries conducted at the Imperial 
Tnatitute for the Government of India. 


“By Professor Wenpnam BR. Doxstax, M.A, FRG, Se. 0.8 
Director of the Scientific and Technical Department of the 
Imperial Institute. 

Since the date of my Jast quarterly statement, a farther report 
(report on the tanning materials of India, Part III) has been sent to 
India on the value of the pods of Caesalpinia digyna as a tanning 
agent, which fully confirms the favourable opinion expressed in 
my first report. ‘Tanning trials have now been conducted with 
this material with excellent results, and samples of tanned leather 
accompanied my report. . A commercial demand has already 


arisen for this product, and the question now resolves itself into 
one of eupply. 
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The attention of thie department having been drawn by the 
Foreign Office to the valuable tanning properties of the pods of the 
Chilian Cuesalpinia brevifolia or ‘ilgarobilla, experiments have 
been made with material provided by H. B. M. Consul in Chile, 
and in the report referred to, I have asked for information as to 
the attempts which are said to have been made to introduce this 
plant into India. 

‘The principal subjects now engaging the attention of the 
department are other tanning materials, aconites, gums and fibres, 
The investigations connected with these subjects have now been 
actively resumed after the summer vacution. 

At the request of Mr. F. R. Mallet an examination is being 
made of a sample of graphite from a deposit found by Dr. T. L. 
Walker of the Geological Survey of India, in the Kalabandi State 
of the Central Provinces. 


Ist October 1902. 


Forest Statistics in the Madras Presidency. 


By H. LA. Ponran, Acting Conservator of Forests, Central 
Circle, Madras. 

‘The enclosed statement shows the area of forest charges and 
other statisties for the Madras Presidency. Madras Forest Officers 
would be glad to see similar statements for other provinces pub- 
lished in the Forester. 
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Statement shewing the District and Forest areas, Revenue and Expenditure, 
Forest offences in the Madras Presidency 
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number and forest area of Ranges, detuils of establishment and number of 
for the Furest year 1900-1901. ~ = 
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V.-SHIKAR AND TRAVEL. 


Tho Indian Pheasants and Their Allies. 
hy F. Fins, B.A, FZ. 
[Continued from p. 192.] 


Cnarrer TL. 
Pearowl AND JUNGLEFOWL. 


As these two genera are sa well known and so easily recog 
nized, it is just as well to begin with them, although they have no 
special relationship to each other beyond belonging to the same 
family, But it is always best to proceed to the unknown from the 
known, and a consideration of the generic and specific_characters 
of these familiar birds will prepare us for the study of the other 
groups of the family. ; 

Tt is often etated, even by high zoological authorities, that 
genera have no real existence in_ nature, but are only the inven- 
tion of naturalists for cutting up the numerous’ species into 


fl 
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manageable groups, the species themselves being presumed to be 
real enough. This notion is entirely fallacious. A genus is or 
should be a group of spevies, each of which more closely resembles 
all the other species of that group than it does any other species 
outside. ‘This being so, a genus iy just as real a thing us the 
species of which it is composed, and this is obvious enough’ in the 
rare cases when the sepornte species and the wholegenus each have 
@ poptiar name, For instance, it would be absurd to admit the 
existence of the carrion crow, our old friend the Indian house 
crow, the raven, rook, and jackdaw, and then say that the genus 
“Crow” or Corvus in scientific linguage, which includes all 
these, did not exist except in the imagination of naturalists. A 
“erow" isa big (more ‘or less) black bird of certain physical 
attributes, and most people recognize the existence of the genus 
before they know the species. 

In the case of the birdy now under consideration the charac- 
ters of the genera are particularly well marked and recognizable. 
To take the peafowl first. By “peafowl” we understand birds 
having the general characteristics of the Pheasant family as 
Gescribed above, with the tdditions of certain peculiarities of 
their own—large size, small leads with bare faces, and crested. 
long necks and legs, and, in the males, the uppor tail covert, or 
feathers of the ower part of the hack, of a loose filamentous tex- 
ture and of enormous length, reacting several feet beyond the tail 
itself, which is of quite ordinary structure, ‘The males are spur 
red, and sometimes the females also. 


Peafow! are polygamous in their habits, several females asso- 
ciating with one male, who displays himself to them by“ spread= 
ing out his tail,” ie, erecting and spreading his upper tail- 
coverts with the tail braced up behind, But this gesture is com- 
mon to hens and young birds also under any excitement, and it ix 
very doubtful whether the peacock knows what he looks like, in 
spile of his age long reputation for pride. And, although pealiens 
ave known to display marked preference for particular cocks, it has 
never been proved that they choose the most beautiful. So there 
is a great deal to be made out even about these fuiniliar birds, 


Veafowls are lovers of trees, on which they roost ut night, and 
like many game birds, prefer to be near water. ‘Their flight looks 
ess Jaboured than that of other birds of this tribe, as their large 
wings flap comparatively slowly, but they cannot sustain a leng- 
thened flight, and may. even in some cases be run down. But they 
are very strong on their legs, and run remarkubly well, They 
have the repulation of affecting the vicinity of tigers, and it woud 
be interesting to know the reason of this. It is possible that the 
smune locality suits both creatures, and that the birds, from their 
very fear of the tiger, are led to keep near him in order to be 
informed of his movements, which certainly interest them, as they 
are always very wary birds. 
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‘The note of the peacock has always been cast up to him as a 
defect, but it is renlly not an unpleasant call when heard far enough 
off; and it has evidently given him his name in several languages, 
the Greek Tuos, French Pion, German, Pfau, Dutch Paauw and 
Hindi Mor, all distinctly recalling the well known note, Another 
point aguinst these birds is their destructiveness in gardens ; but 
against this may be set the great virtue that the peacock is well 
known to destroy small snakes, even of poisonous species, Moreover 
penchicks are excellent for food, although the old birds are too 
tough for anything but making soup of. ‘The genus Pavo is only 
found in South-east Asia, and comprises two species, of which by 
far the best known is our familiar Indian bird. 


Tue Common or Inp1an Peacock. 

Pavo ovistatus, Blanford, Fauna Brit, India, Birds, Vol. IV, 
page 68, 

Native names:—Mor, Manjur, Wind.; aus, P. Landurt 
(the female), Mahr Manja (the female), Mania (the female), 
riya; Matja, Bhotanese; Mong-yung, Lepeha ; Moir, Assamese ; 
Dode, Saro; Myl, Samul; Nimili, Telegu; Nowl, Cannrece; 
Monava, Cingalese, : 

In this species of penfowl both sexes possess a crest formed of 
feathers webbed only at the tips, so that each is like a little fan 
witha long handle; moreover the hare skin of the face is white, 
and the female’s plumage is altogether different from the male's, 
even allowing for the absence of the train. 

‘The cock’s head and neck are of a lovely rich greenish blue ; 
his back golden green with blick edgings, making the feathers 
look like seales ; the train or long tail-coverts, green changing to 
copper-red, with blue-and-purple eye-like spots; the real tail 
is brown, and wings are pale dun or creamy buff with irregular 
black bars, except the pinion-quills, which are bright chestnnt, 
and the nearest secondary quills which are bluck. The under 
parts are black with @ green gloss, except the thighs, which are 
light drab. 

‘The hen has a chestnut head and white throat. Her general 
colour is drab, with the quills and tail darker, aud the lower part 
of the breast buffy white; the neck has a strong green gloss, as 
has algo the tip of the crest. 

Young cocks are at first like bens, but have a certain amount 
of black penciling; their chestnut quills will also distinguish 
them at ones, They are three years in coming into full colour. 

Both sexes have dark eyes and dark horn colour bills and 
feet, A fine cock may measure more than seven feet to the end 
of his train; the real tail is twenty inches in length only ; and the 
Closed wing’ about two inches less. ‘The shank will be about five 
and three-quarter inches long, and the bill nearly two from the 


gape. 
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The hen is a little over a 
8 0 lit yard lony, and has i 
shorter true tail, this being only thirteen inches ad ths ieee 
wing sixteen; the shank about five only. : 
‘This is the peacock par excellence, for altho 
7 r ’ é ugh confined 

wild bin to India and Ceylon, it has been ‘domesticated for many 
centuries, and is known all over the civilized world. 


Tt does not ascend the Himalayas, ‘asa rule, ov 
thongh it may range above 6,000 on the Nilghitins whieh meleey 
it somewhat xemarkable that it can bear the English climate in 
winter without protection, Where exactly it meets the green 
peacock, next to be noticed, is not exactly known as yet, but it 
extends to the eastern limits of Assam. : 

In Toray places it is held sacred and fonnd in a semi-domesti- 
Hau sna ae being iie.care a Sind, janueraty Cuteh and 
palpate, = Tm at ; 9@ hoped that this magnificent, 

; be spared as much as possible by sportsinen everywhere, 
since for its peenliar beauty it has no rival, save the even more 
magnilicent bird next to be described, 

Peafowl are not so quarrelsome as most of this family, for 
several males may be seen showing off together. The hens 
usually Jay in the rains about half-n-dozen eggs of some shude of 
buff, and nearly threo inches long, ‘The nest is of course usually 
on the ground, but has been met with in elevated situations, and 
it is worth knowing that the eggs are delicious eating. 

Huff varieties of this peacock have been met with in the wild 
state, and in domestication it is sometimes white or pied, and at 
times produces a most remarkable variety, the Japan or black- 
winged peacock (Pato nigripennis of Sclater), In this form the 
cock’s wings and thighs are black, the former being glossed with 
blue and green; the pinion quills remain chestnut, ‘The hen of 
the variety is white, grizzled and splashed ahove with black, with 
a black tail, and with ehestnut pinion quills like the cock. The 
Tega in both sexes are dirty white, not dark as in the normal form, 
The variety is distinct from the egg, the chicks being white, 
though the young cocks soon show dark feathers. Were it not 
definitely to originate, in either sex, as a “sport” from the ordinary 
tame penfow], this variety would certainly be renked as a g 
species, since asa general rule it breeds true, and even thongh 
sinaller and weaker, ultimately swamps the origina) type when all 
breed indiscriminately together in domestication. 

It is said to have once occurred wild in India, and any 
specimens procured should be carefully preserved. Tt cannot, be 
expected to be common, since its colour in the females and young 
ig much against it as an inhabitant of our jungles. 


Tir GREEN PEACOCK, 
Pavo muticous, Blanford, Fauna Brit. tnd, Birds, Vol TV, 
page 70. 
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Native names :--Daung, Udaung, Burmese; Marait, Selain ; 
Sueia, Karen; Burong march, Malay. Hgresh Selelos 

In this species the hen, except for the absence of tho train 
closely resembles the coeks the crest in both sexes is longer than 
iu the common peafowl, and composed of feathers webbed all che 
way down, hut gradually broadening from the root upwards, and 
with rouncied tips; the bare face also is hlue above and yellow 
helow ; moreaver the present hird isa little larger. 


The cock’s plumage benrs a general resemblance to that of th® 
common peacock, but differs strikingly in the neck, being bronze 
green, the feathers heing of scale like appearance, Moreover, th® 
wings, exeept the chestnut pinion-quills, are black witha bine andl 
green gloss, and the thighs black, as in the blackwinged variety of 
the common bird, The hen has the same bronze-green neck and 
dark glossy wings and underparts as the male, but her back is 
dark brown, coarsely pencilled with buff, instead of green as in the 
cock, and the train is replaced by feathers of a more ordinary 
length and texture, though reaching to the end of the tail; these 
are golden green with irregular coarse pencilling of buff. 


Young birds are like her, but show some buff edgings to the 
feathers. 

This species extends from Chittagong to Java, heing the 
ordinary peafowl of Burma, but it is local and not abundant in most 
places, though it is so in some parts of Upper Burma. Little is 
known about its breeding. In captivity it has crossed with the 
common peafowls, the hybrid, judging from a young male in the 
British Museum, exhibiting @ mingling of the colours of the 
parents, but in its crest following the common species exclusively. 

The only other peacock hybrid I know of is that between the 
common peneock and the guinea-fowl, a specimen of which was 
figured in the Meld recently, and was’ noticeable as lacking both 
the train and crest of the one parent and the helmet and wattles of 
the ofher; thia<cems to he the nsual result of such remote crosses, 


‘The jangle fowls are birds of a very different type, and also 
stand much alone, although they have an obvious affinity to the 
ruffed pheasants, to he mentioned later, Tneir characteristic 

ints are the comb, Inrge in the cocks and small in the hens, and 
the vertically foliled tail, the undersides of the feathers facing ench 
other, ‘These characteristics apply to both sexes; the cocks alone, 
however, have the two contral tail feathers long and ourved and are, 
farnished with long and sharp, spnrs, besides differing altogether 
from the hens in colour. Jungle fowls, except that they enrry thelr 
inils low, much resemble taine fowls of rather mall size, and are 
thas very easily recognizable ; the various gpecies are very dieting 
fram each other, and only four in number; three of them 


our limits. 


(To be continued.) 
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VI-EXTRACT NOTES AND QUERIES. 


The Flowering of stool shoots of Dendrocalamus strictus. 


11 know of the tremendons efforts made by baiboos 
to propaate their species when their Lime for floweriug has come, 
Even though the bamboo may be ent down and hacked about, 
shoots, as most of us have seen, ara prodaced which flower and 
often hear inature seeds from the sides of the small portion of the 
culins which have been left. 


T have just come across a ease showing this vitality 
and power to such an extraordinary degree that it may interest 
your readers, 


A smull hamboo hint had been built at a place called Palaang 
in the Vaw Division bythe Bombay-Burma Trading Corporation 
(who hold the lense to work teak in the Yaw foresis) on the top 
of x very steep hillock close to the abovenamed village. On clear 
ing the ground to build the hnt all the hamboos (Myinwa, Dend- 
rocalumus strictus) had in December last, heen eut quite or almost 
flush with the ground. In the first week of Maren I happened 
to stay at this hut en route todo some girdling, T arrived after 
dusk, Next morning whilst my elephants were heing loaded I 
notice! on the ground close to the hut several small heaps, as it 
were, of bamboo Rowers about 7 inches diameter and 3 to 4 inches 
high. On examination they proved to be almost solid rounded masses 
of Myinwa flower in full bloomn, apparently grawing ont of the solid 
earth, without leaves or stem ; here and there around each gronp 
of these masses of flowers were further little buttons of flowers 
pushing through the ground resembling more than anything which 
Lean think of, the way in which a young mushroom pushes its 
way up. On furtner examination these small compact masses of 
fiower were found to be growing from the base of the culms just 
below the aurfice of the ground on short stems which were 
entirely concealed by the flowers and some earth, 


Ga the small patch of ground cleared 1 found that three 
clamps of the bamboos had flowered in this way. presume that 
hal these clumps of Myinwa (a sporadic flowerer) mot been ent 
down they would have flowered in the ordinary way. 


imilh gh no doubt some of 
L have never seen a similar ease, thongh no, 0 
your readees may have ; if 0 it would be interesting to hear their 


experiences. 


PaKOKK?? 


. F. J. Baanrswalts. 
19th March 1902. } 


San have apparentiy mincartiow for they have never Feachel ws 
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Dendrocalamus strictus damaged by Monkeys. 


A DAY or two ago in the Mou West Reserve (Minbu Division, 
Upper Burma) T noticed that nearly all the culms of Dendro- 
calamus strictus for some miles had been damaged and were 
abruptly broken off ut a height of 12 to 15 feet, giving the clumps 
a flat-topped appearance. 

The injury, it uppears, is eansed by monkeys feeding on the 
growing points of the shoots of the year, breaking them off at 
some height from the ground. 

The culms are rensiered valueless, and considerable loss of 
revenne results, as the area is easily accessible from the Mén River, 
down which large numbers of bamboo rafts are flouted, 

Camp : C.E. Monten, 
218i March 1902 


An Old Deduition of a Forest. 


T nave before me an old black letier volume printed in 1615 
under the title of A Treatise of the Laws of the Forest,” from 
which some extracts may be found as interesting to others as to 
myself. Chapter II, Section 4 is healed “Whereof the same 
receiveth the name of a Forest”* and rons as follows: “ Although, 
that this word Sylva, a wood, be oftentimes taken and translated 
for a forest, us in the 104 Psalm of the King and Prophet David, 
verse 20. And likewise this word Salins, a Wood, is often trans- 
Jated for a forest : as in the second hook of Kings, the second 
chapter, verse 24, And yet neither this word Sylva, nor Saltus 
are properly Latin words for a forest, but rather for a wood, and 
are taken aud used fora forest beeanse that a forest isa place 
fall of woods, and therefore a good Forester is called » yood Wood- 
man: For, albeit that of late time we used to say Forestarius, a 
Forester, yet the ancient writers do rather say Saltuarius, a 
Woodman, which doth prove that a forest in the Latin tongue 
hath his name derived from the word Sylva or Saltus, a Wood, 
because that wild beasts have always had their abiding places in 
woods : but yet it doth not therefore follow that every wood is a 
Forest, although that there be Deer and other wild beasts in the 
same, except that the same wood he specially privileged by the 
King for them to rest in a firm peace. And such a wood so privi- 
leged is called by Budceus, in his second book De Philologia, Sylva 
sacrosancta, a privileged wood for wild heasts to be safe in, And 
in another place, he calleth a forest Saltus sacrosanctus, a privi- 
leged wood for wild beasts; so that a wood privileged for wild 
beasts, and a forest, are all one, or, as it were, divers words of one 
signification, Budeous useth this word Saltuaria sacrosancta, for a 
forest ; for speuking of matters of Hunting, he saith this, these 


>The modern form of spelling has bacn adopted, 
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woods, in which the herds of wild beasts are privileged, even hy 
the Canons of Princes laws, those we call forests, saith he. And 
hereupon the Latinists have framed thi latin word, forest a, for 
a forest, being compounded of these two words, fera and atatio, 
so that. foresta, est: ferarnm statio, which is that a forest is a safe 
abiding place for wild beast And even according to the same 
manners, imitating the Latinists, we have framed this Fuglish 
word, « forest being compounded of these two words, for, and, 
rest: And because a forest is a safe abiding and privileged place 
for the Kings wild beasts for rest, which words (For and Rest) 
being put together and made one word, is forest, or a forest, 
inking his name of the nature of the place, which is privileged by 
the King for his wild bsasts, to have their safe abiding in forest. 
Budens in his Treatise of Hunting in French nseth to say, une 
forest, lor n forest, little differing from our English word, forest, 
or from the Latin word foresta.” 


May our woods speedily become forest is the wish of 
SEW. 


TILE 
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Universal Volume Tables. 


Translated by E. M. 0. from an article by H. Algan in 
the Reove des Haux et Foréls. 


‘Whew an inventory of a forest is made either for the sale of 
the produce or the calculation of the possibility, it is enstomary, 
instead of ealoulating the eubie contents of the trees one by one, 
to place them in diameter classes 5 to 5 centimetres apart. The 
trees are measured man's height and the volume of the type tree of 
each dinmeter class is determined. In order to do this, a certain 
number of trees in each class are felled which appear to have the 
form and height which approach nearest to the average. ‘The 
volume of each of these trees including the branches is determined, 
and the mean volume represents the volume of the type tree. 
‘The series of volumes of the type trees of the different diameter 
classes constitutes what is called a volume table for the forest, 
hlock or compartment. ffowever numerous the experiments made, 
this table nearly always presents somo irregularities which can be 
diminished or made to disappear by employing the graphic method 
which H. Iuffel, Professor at the Nancy Forest School, has explain- 
ed in his work “ Les arbres et les peuplements forestiers” (p.61). 

‘The preparation of these tables is a long and expensive opera- 
tion, especially when a forest is stocked with several species and 
has different conditions as regards soil, elevation and aspect, 
Suppose that a forest contains firs, heech and pines, and that it is 
possible to separate the poitions of which it is composed in three 
distinet groups with respect to the height and shape of the trees, 
it would be necessary to dew up for each of the groups as many 
tables as there are species, 1.4, for the whole forest nine different 
tables. Is it necessary for working out these tables to fell in 
each group a certain number of firs (type trees) of all the diameter 
classes, to calculate the cubic contents of all these trees, and to do 
the eaie for the beech and afterwards for the pines? In practice 
we are contented with felling and finding the cubic contents of 
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trees 90, 30, 40 em, in diameter, and knowing’ the volumes 
of these trees, we have also approximately and by interpolation the 
volumes of trees 26, 35, 15 cm. diameter. Measurements 
made previously on trees felled in the coupes can be atilized, but 
we are not alway sure that they have heen carefully made and on 
trees of average height and shape, However, it can be understood 
how the preparation of tables wonld he facilitated by the know- 
ledge of the relation which exists between the volumes of trees of 
different sizes. A few yenrs ago when publishing their “ Tarif con- 
ventionnel unique pour l'npplication du eontrél an traitement. des 
foréts” MM. de Blouey and Jobex wrote as follows in their preface : 
"Leis necessary that every volume table shout express the general 
progress of the vegetation, and we regret the absence of any studies 
and experiments regarding the relation which exists between the 
diameter and the cubie contents of trees daring different phases of 
their existence.” It is precisely on these studies that T have long 
heen engaged, and which T have followed in the Vosges and the 
Alps, in high forest and in coppice, aided by the good counsel and 
judicious advice of my colleague M. A. Schaeffer. 


These studies show that, with rare exceptions, trees donble in 
volume in increasing from 20 to 25, from 80 to 40 and from 48 to 


60 cm, diameter. That they will be triple afterwards, if they 
attain 1 meter in diameter, 


The tree of 20 cm. diameter will have ten times as great 
avolame when it measures 50 cm. diameter, and those of 25 and 
30 when they measure 65 and 80 em, respectively, From 35 
to 70 em. diameter the volume increases five-fold, from 65 to 90 
it doubles, &e. 


These different relations do not appear to be influenced by the 
situation or soil, uor do they vary with the species. Two examples 
will explain my meaning. | First, snppose in a valley with deep 
and fertile soil we have a well grown oak of 45 cm, diameter. If 
its volume is 2-7 cabie meters, we may he certain, if there is no 
accident, that it will contain about 5-4 cubic meters when it 
reaches 60 em, diameter. On the other hand, suppose a Scotch 
pine of the same diameter on a steep, rocky slope, exposed on all 
aides to the sum, it will havea much’ smaller height and will be 
more conical and contain (say) 1-2 enhie meters. This pine will 
also double its volume in increasing from 45 to 60 em. diameter. 
From 1-2 ita volume will heeame 2-4 enbie meters, 

This can be expressed in another way. Ina portion of any 
forest, homogeneous as regards the conditions of vegetation, the 
volume of the tree of 60 em. diameter is double that of the 
average tree of the same species which mensnres 45 em, 

The following table ix a typical-table, which gives all the 
relations which exist between the volumes of trees of the same 
species and of different diameters in the same portion of a forest. 
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Tt must be noted, however, that the trees are all measured at 
man’s height, by which is understood the point above the root 
buttresses where the trunk begins to fake a regular shape. 


Dinmeter at 
man’s height. 


Diameter at 


Volume. | inan's height. 


Volume, 


Centimeters, Cubic meters. | Centimeters. Cull neters, 

20 o2 60 BO 
Od 65 43 

OF 70 ad 

16 75. a9 

Va aa GT 

18 85 76 

23 20 86 

ei 95 o7 

100, 108 


It will be noticed that this table is very regular, i, that the 

onstructed with the diameters as abseisse and the volumes 
s ordinates, does not not present any sinuosities, and this must 
be so, for Natura non facit saltua. However, those who would 
draw this curve will have the regret or the satisfietion of finding 
there some quite small angles, and they will make the objection 
that the increase in volume from 2a to 35, from 35 to 40, 55 to 65 
and 65 to 80 and 90 to 100 em. diameter ought not to be rectili- 
near, that the curve passing from one diameter to the next ought 
always torise. ‘This is incontestible. But here it is best to 
leave well alone, For in order to make the curve continuous, it 
would have been necessary to retain not one but several places 
of decimals for each of the volumes expressed in cubie moters. 
‘This would be a useless complication, seeing that the employment 
of decimals, either for the inventory af the slock in a forest or for 
the estimation of fellings would have the sole result of rendering 
caleulations longer and more tedions and at the same time in- 
creasing the chances of mistakes. I have therefore thought it best, 
to omit the second place of decimals. Thus the volumes are cor- 
reet to st least 3! cubie meter. 


fut a single table would, evidently, be insufficient for the 
inventory of all forests, as there are many degrees of difference 
in the height and shape of our trees, Consequently I have drawn 
up 20 tables on the same plan. They are very regularly graduat- 
ed, for it will be seen that from one table to the next the volume 
of trees of 48 cm. diameter is increased always by 0°1 cubic meter. 
Thi cale of 20 tables is sufficiently extended to permit the de- 
termination of the cubic contents of all forest crops, however poor 
or excellent the growth may be. In fact there is scarcely a forest 
where the volume of the average tree of 45 cm. does not attain 
0-9 cubic meters (Table 1) and doubtless there are no forests inour 
climate where the volume of this tree exceeds 2° (Table 20), 
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And now laving these 20 tables at onr disposal the only question 
is to choose one or the other. 


If, for example, we find in a certain area that the average tree 
of 60 cm, diameter containg 2-6 eubic meters, we shill adopt table 
No. 11 for that ares. If in auother compartment we find that the 
average beech of 45 cm, contains 2 cubic meters and the oak of 
55 contains ‘+8, table No. 12 will apply to the beech and No. 15 
to the oaks. ‘Thus a few measurements made with eare on a sinall 
number of well-chosen type trees of 2 or 3 diameter classes or 
even of a single class wil! be sufficient to indicate the table which 
should be employed. If the trees of two diameter classes have 
heen measured, it may happen that the average results obtained 
do not indicate the same table, e. g., we find that the average tree 
of 40 em. contains 1° cubie meters, corresponding to table No. 12, 
and that the tree of 60 contains 4-4 cubic meters, corresponding 
to table 14. In this ease we adopt table No. 13, or we make a third 
experiment and determine the volumes of a few trees of another 
diameter class. It is also best that the triuls made to fix the 
choice of the tuble should be made on Lrees of one of the elasses 
best represented in the crop rather than on specimens of the 
extreme classes, ‘This will save mucle time and expense, nob only 
to the arganizer bnt also to purchasers, for they also will some- 
times be able to make use of these tables instead of estimating 
the volumes of trees marked for sale one by one as they ordinarily 
do, Finally, the employment of this series of 20 graduated tables 
will have another advantage for foresters. ‘The use of vagne 
expressions will be avoided. Tell us that table 18 is used for your 
oaks; or that table 2 is used for your pines and we shall know 
what to expect, In brief, give us their nnmber and there will no 
longer be any doubt. ‘There is one condition, however, viz., that 
it must he understood that the gross eubie contents are always 
given, branches included. ailing this the products of different, 
coupes, forests and blocks will no longer He comparable. ‘The 
proportion of timber to fuel for each class should be known ftom 
the results of previous fellings. 


The foregoing tables converted into inches and cubic feet are 
as follows -— 
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The Influence of Forests on Cultivation in the Hills. 
By Raw Swanvr, DDR, 


Arant from the reserved foresis, the forests in the Kumaurt 
Civil Division of the United Provinces have, till only very recently, 
received little or no State protection, eonsequenily the surrounding 
people have come to regard them as their own property and 
hecome aveustomed to cub as much as and whatever they liked in 
the mos! extravagant manner. If they wanted a shaft fora plough, 
they felled a gigantic oak, axed out a couple of chafts and left the 
resi to deeay ; if they wanted a handful of torch wood, they scooped 
it out from a 200 year old pine tree, which, weakened by the wound, 
would soon be blown down by the wind. But the most destructive 
practices were kiii euiting or the practice of shitting cultivation, 
and the annual firing of forests for fresh grass for cattle. These 
have been so often described that I need not enter into their details. 
Ruflice it to say that as under these unchecked practices forests 
often. were destroyed and people were obliged to go further and 
further to fetch the grass and wood for their consumption, 
Government at Jast thought fit to appoint a seanty establishment 
and frame afew rules to prevent the farther destruction of these 
forests, with due regard to the supply of the bond side agricultural 
and domestic requirements of the people. 

‘The latter, however, unanimously opposed the measures fram- 
ed for preservation of their forests and declared the rules to be 
e, Nor isit strange that they should so think, because 
gnorant and see nothing beyond their present require 
ments, But it is somewhat sorprising to find a district officer 
diseoantenancing the reform and favouring the annual burning of 
forests, hecatise it sometimes happens thab the accumniation of 
slippery pine needles causes accidents to enltle. I wish therefore 
to try to prove in the following lines thnt the existence of forests 
near cultivation, so far from having any deleterious effects, is 
almost absolutely necessary for its proper development. 

The advantages accruing to cultivation from forests are of two 
kinds—direct and indirect. 

The direct advantages are timber for building, wood for 
fuel and agricultural implements, grass and leaf fodder for cattle, 
and feaves for manure as well as pasture land for cattle and edible 
frnits and roots for human. beings, especially in times of drought 
andscarcity, In almost every climate and most conspicuously eo in 
dry climales grass not only grows up more abundantly, but also 
comes up earlier on wooded than on perfectly open land. A erop 
of new grass will often come np in the midst of forest growth 
even if the summer rains have been delayed, and grass may he 
found in the forest even in the height of hot season. 

Before enumerating any indirect advantages let me state 
that irrigation in the hills, besides heing very expensive, ix seldom 
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possible owing to the physical featnres of the country, and except 
ajong the banks of large rivers, and even there to a’ very limited 
extent, is seldom resorted to, Well digging is practically 
impossible, Therefore cultivation entirely depends upon rain, 
which in turn depends to a great extent upon the humidity of the 
atmosphere. 

‘The presence of forest. growth renders hill slopes stable and 
checks denudation. ‘The whole root aystem, anchored fast in the 
solid rock below, holds together, even on very steep slopes, loose 
erumbling rocks or soil which would otherwise slip or be washed 
down and destroy the enltivation below. When rain falle the 
crowns and tranks of the trees sustain the first shock and allow it 
to come down to the ground very slowly. The dead vegetahle 
covering also lessens this shock toa grent extent. According to 
Ebermayer only 75 per cent. of the total rainfall reaches the ground, 
the rest either evaporates or runs down the stems of the trees, the 
latter being perhaps one half the intercepted quantity. The rain 
which reaches the ground is io a great extent retained by the 
covering of deact leaves, and slowly filters down through the loose 
impeding mass into the drainage channels, ‘hua in forests the 
water seldom rushes down the hillsides and does little damage to 
the soi]. The streams and, at other times, dry ravines rarcly 
become swollen torrents, and the Inrger water-courses never run 
dry. ‘The water that sinks into the ground is partly absorbed 
hy the roots atl finds its way through the leaves back into the 
atmosphere which it keeps moist, while the rest filters downwards 
and re-appears helow to feed or form springs. 

In the same way ifenow falls the trees catch and retain a 
Jarge portion of it, and what reaches the ground is held there hy 
trunks of traes and the low vegetation, wherehy heavy drifts and 
avalanches are prevented. When warm weather comes the snow 
thaws gradually, first on the tree-tops, then on the ground and 
Jatest of all in the deep tree-sheltered ravines. 


‘The crowns of trees, as long as they are in leaf, shelter the 
soil and retard evaporation from it, and if they hecome leafless, the 
covering of dead leaves, the grass and other low vegetation are still 
there to prevent it from losing its moisture except very gradually. 

If there nre no forests the direct losses to the cultivator of 
timber for building, wood for fuel and agricultural implements, 
fodder and manure are obvious. 

‘The rain falling directly on the soil canses furrows and 
ravines, and flows unchecked down the slope with grent velocity, 
often causing lundslips and injuring the cultivation below. Very 
little of the water sinks into the ground to form springs, and as the 
coil ie exposed io the direct rays of the sun, it coon becomes baked 
and cracked, thereby rendering the surrounding atmosphere quite 
dry, and the offects of dry soil and an equally dry atmosphere are 
no doubt injurious te the surrounding cultivation. 
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This is no mere theory, but the fact hasbeen forcibly brought 
home hy repented. famines ‘and periods of dronght in those parts 
where there arn little or no forest. Even this year, in the Garhwal 
district, those parganas which have least forest have suffered most 
from scarcity, while in those which have plenty of forests the crops 
are as goad as ever. 
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g Timms Taprobanes—White Anta as a Peat of Toaes 
piled in Ue Office of the Department of Land Recorda and 
Agriculture, Central Provinces, 
Muca damage is ued by alte ante fo trees in the Central 
te an ees. ‘The damage is greatest to 
to Damage by white 2018 trees, whose roots nnd trnske. are atineked 
‘To mature trees, by white eats so freely that in some parta it 
is only with the gr 
enn be grown. Many attempls to moka ron nictlly that trees 
failed owing to the attacks of these pests, Much danas Baye 
often caused to mature trees by ante, which attack Wie cine ee 
any spot where the bark bas been broken or where there iw geet 
wood and which form mud encruatrations on the trunk. 
2. Experiments have been made for years past to find an effee- 
. tive remedy against the ravages of white ants. 
roma berimentsfo 07% Amongstother experiments, mixtures of water 
with tobaceo, kerosine oil, salt, Sunlight soap 
and other aubstances has been tried, and whilst some of these pre- 
Parations were quite anccessful in killing the ante reached by tha 
Raid, they fuiled a2 a preventive, the effect being only temporary. 
3. ‘ithe suggestion of Dr, Watt, Reporter on Economie 
Givi Fk Produets, trinla were made in 1807 of the 
eb oi preparation known as Gondal Fluid. Some 
trees were treated with this fluid in the Government gardens and 
farm at Nagpur, with most satisfactory resulta, A stimulus to fur 
ther experiments was given by the publication of Dr. Watt's report 
on ten blight, which was distributed to all districts, with sugges 
tions that extended trials of Gondal Fluid shonld be made. Much 
could not be done during the famine of 1899-1900 ; but during the 
past year, reports have been received of several trials, which’ are 
thought to be of snflicient interest to justify the publication of the 
reaulte. 
4, In the Nagpnr district, experiments were tried on a large 
seale hoth to rondside avenues and to trees 
Nagpur. in Court of Wards villages, some of which 
were badly affected by white ants. The results are reported to 
have been uniformly successful; but no details are given, beyond 
the statement that young trees, considerably damaged by white 
ants, soon revived after the application of the fluid. 
5, Inthe Betul district 400 trees were treated, and the results 
haan, were entirely successful, the trees being quite 
: free from white ants after alapse of eix months, 
6. One hundred and seventy-five trees were treated in the 
‘eich Chanda district, some of which were much 
+ hens damaged by white ants. The fluid was 
applicd in July 1901, and theré was no renewal of the attacks of 
white ants up to the end of Jannary 1902, 
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; 7. ‘The results of trials in the districts 
wie bs netbed sud of Hoshangabad and Nimar are reported to be 

7 quite successful ; but no details are given. 

8, In Saugor 100 trees of “several varieties (mango, pipal, 

Beogor, - Shisham, Ge.) attacked by white ants were 

“treated in October 1900, with successful 

results, the trees being free from white ants in January last. ‘The 

cost of preparing the paint was Rs.5-12-6, which comes to less than 
one anna per tree. 

9, Some trees were treated in the Seoni district during the 
Seoni, Past hot weather, with stecessful results, 

"except im some cases where tho fiuid was 
washed off by showers of rain, This would seem to indicate that 
a time for using the fluid should be chosen when it is not likely to 
be immediately washed off by rain. 

10, The Narsinghpur district report shows that the results 
were generally successful; but it brings out 
the interesting fact that the finid must be 
carefully applied, particularly to trees with a rough bark. Care must 
be taken to see that the fluid penetrates to all the crevices, or else 
a channel will be left up which the ants will climb. 

11. More than 200 trees were successfully trented in the 
Bilaspur district, The cost of the actual 
preparation of the fluid was Re.1-8-0 only, 
which is less than 2 pies per tree, whilst the whole cost, ineluding 
labour for applying the fluid, was only Rs.4-5-0. 

12. Some experiments were made in Raipur the results of 
which are reported to be failures. The effect 
Jasted only a short time, the trees being 
again attacked within a period of two months 
or less, Repeated applications had no better result. ‘This is 60 
opposed to the successfal trials in the districts mentioned above, 
that it gives rise to the suspicion that the fluid used in Raipur 
was not properly prepared, and this suspicion receives some sup- 
port from the fact that the report speaks of the trees being painted 
with the red “ powder,” whereas the mixture at the time of applica 
tion should he a thickened compound of the consisteney of paint, 
If the mixture was applied in the form of a powder, this would 
account for the failure, 


Noreinghpur, 


Bilaspur, 


Haipor, 
A failure, 


13. Some few trials at, Sambalpur are 
also reported to be failures ; but no informa- 
tion is given concerning them. 

14. The general results are most sutisfactory and justify 
trials on a much more extended scale." ‘They 


Sambalpur, 


General results aro 


suacerfal, indicate that the effect of one application 
Efcot Lind for ab lasts for at least eight months throughout 
Yeast eight saanthe, one monsoon, It has yet to be ascertained 


whether the effect will last through # second monsoon, 
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15. For convenience of reference, 1 


reproduce the receipt for the preparation 
of Gondal Fluid. 


Take—I part dekamali guin (the resin of Gardenia gummifera); 
2 parts nsafwtida (hing) 
2 parts bazar aloes (gugut) ; 
2 parts casto? oil cake (erandi ka bagda) 5 
pound and mix thoroughly; then keep in water for about a 
fortnight; when thoroughly decomposed into a thickened com. 
pound, add water till the mixture is the consisteney of paint, ‘The 
experiments have all been made without adding the refuse of al 
dye to the mixture, go that there is no need to add this substance ; 
but it is advisable to add some colouring matter, such as red ochra 
(geru), 80 that it can easily be seen what trees have been trented, 
Cost, ‘i Rese inate is fan. easily. be procured in 
" he bazar, and the cost shottld not ordinarily 
exceed about Rs,3-2-0 for a sufficient quantity to treat 600 trees. 
16. The flitid should be applied in a continuoas band round 
the trunk of the tree toa height of about 
Method of applica foot from the ground, This part of the 
tion. trunk must be brushed free of ants and quite 
crustrations. Care must be taken to see 
cleaned of all md enerustentions, Caro, mst be bk 
that the fluid penetrates into all the erevit 


Preparation of Gondal 
Floid. 


V.-SHIKAR AND TRAVEL. , 


The Indian Pheasants and their Allies. 
_ BYE. Fins, Ba, FAS, . 
Cuarrer I—(continued from p. 282). 


‘Tun jungle fowl are fond of cover, and roost on trees at 
night, a habit which the tame fowl has retained. His habit of 
crowing at night is, however, an original invention on his part, 
for which mankind sed once to thank him, but now, alas! 
legally mdicts as a nuisance. 

Jungle fowl are often found in pairs, though a cock naturally 
likes to have a harem if possible, and they are very hard fighters. 
The cocks show off by slanting themselves over to one side, as is 
constantly seen in the tame fowl, 


Tue Rep Juncie Fowr. 


Gallus ferrugineus—Blanford, Faun. Brit. Ind, Birds, Vo! 
IY, p, 75. 

Yh ative names :-—Jangalemurgh (cock), Jangliemaurghd (hen) 
Hindi; Ban murghiy Hindi ; Kukar, Kubre, Bankwkav, Beng. 5 
Ganji (eock) Uriya ; Puzok-tohi, Tang-pling, Liepchas Nag-tvenji, 
Bhotuuese  Bir-eim, Kol; Gera gogor (cock), Kura (hen , Goud; 
Tuukyet, Burmese ; Kura, Chittagong, 

Yn this, the best known species and the ancestor of all our 
tame poultry, the face is naked in both sexes, though less in the hen 
than the cock, and there is a flap of skin below the enr, the“ enrs 
lobe” of pouliry-fanciers. ‘The wattles, fleshy flups of skin on 
cach side of the throat, are usually wanting in the hen, whose 
comb ie alsa very sinall. ‘Even in. the cock the comb, which is of 
the notched “single” type so familiar im tame fowls, is not so large 
# one na.ia carried by these, : 

The cock's plumage is black below and orange red ahove 
the mock and ruinp, being covered by long, Ioose-textured fenthers 
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called hackles” by fanciers, ‘The tai 
hack! peiers, ‘The tail, which hy i 
gover taitcocerts banging along ench site of it ie ese ee 
yard the wings are a fine study in the atrangenear se 


are cinnamon. ‘Thus by getting hold of a tam i 
the jungle-fowl colours ad uth are aot sta sees toe 


Alter breeding the cook caste his long neck back i 
feathers, the neck becoming clothed with n short black featherian 
is somewhat remarkable that ne such ch ee in the 
tame fowl, even out here, ase takew place in the 

The cock is well over two feet long, with a wi i 
inches and stank thee inches Born Meng ane nibs 

he hen is brown above, the colour being prod! 
is b ; produced by 

very fine pencilling of black and buff; below she is a plain redilish 
brown, Her neck, which is covered with short hackles, is streake 
ed with-black and gold, and the side feathers of the tail are black, 
It in a curious fact that few tame hens are coloured exactly like 


this, 

‘The hen is about seventeen inches long, with a wing just over 
seven and shank about two and a half inches. 

Young covts, as usual, are much like the hen at first 
The comb and wattles are red, and the face reddish flesh- 
colour; the bewk dark brown, eyes red, and legs slate colour, 
The ear-lobes are usually white in Indian specimens and red in 
those from further east, which also tend to be redder in plumage. 

‘This species ranges from India, through Burma and the Shan 
States, to Siam, Cochin China, the Malay Peninsula and many 
eastern islands; but its precise natural rnnge is not quite certain, 
as, heing the ancestor of domestic fowls, it is apt to give rise to 
feral or secondarily wild races, owing to the escape or intentional 
liberation of tame poultry. It especially frequents low elevation 
on hills, and likes cover near cultivation; and in such places it 


often interbreedts with its tame descendants, 
The voice of this bird is just like that of the tame fowl, but 


in the ease of the cock’s crow the resemblance ia to that of the 
Bantum breeds, the last note being short, It breeds from March 
to June, laying ap to eleven pale buff eggs in a rough nest on the 


ground. 'The eggs are smal), scarcely exceeding two inches in 


ie red Jungle-fowl is practically confined to the region 
where the sal-tree (Shorea rabista) grows; sa much is this the 
case that an isulated wood of this tree, near Panchmerhi in the 
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Denura valley, is occupied by this apecies, although the gray 
jungle-fowl (Gallus sonneratii), presently to be noticed, holds ail 
the territory round about. The reason for this would be a very 
interesting subject for inquiry, and no doubt some forest officer 
will be able sooner or later to afford solution of the problem. 
The red jangle-fow! is a very hard fighter, and no doubt sa} jungle 
has some special attraction which makes him keep it to himeelf. 
In a domesticated state this species is found, as everyone knows, 
all over the world where it can be got to live, and its endurance 
of cold is most remarkable considering its main origin. 


Many breeds have of course been raised from it by the selec- 
tion of variations in shape and colour, but India seems to possess 
no particular breed except the fighting Ascel and the long lanky 
Chittagong, the “Malay” of home fanciers. Hoth of these are 
characterized by very small combs and wattles and short glossy 
plumage, which in the coeks often resembles Lint of the wild bird, 

wut. in hens apparently never or very rarely. The Aseel, however, 
is short and sturdy, not lengthy in make like its relative, 

With regard to the foreign breeds now being imported, I 
should advise any of my readers who is starting to keep such 
fowls, to avoid all the fenther-legged and five-tocd varieties, such 
as the Brahma, Cochin, and Dorking, such montrosities of structure 
sadly handicapping a fowl’s usefulness. In Calcutta there can 

encrally be obtained excellent black China fowls, the “ Lang- 
shan” of the fancy at home, Thisisn large bird of somewhat 
the Cochin type but Jess clumsy, and with very little feathering on | 
the legas many imported birds, in fact, having none, ‘This isan 
excellent veneral utility fowl, and personally I should never trouble 
to send home for stock while such can be had in the country. 


‘Tse CEYLON JUNGLE-FOWL, 


Galine lafayettii, Blanford, Faun. Brit. India, Birds, Vol, TV. 

Native names:—Weli kukula (the roale), Weld kikilé (the 
female), Cingalese; kala koli, Tamils of Ceylon. 

The cock of this species bears a strong general resemblance 
to the red jungle-cock, but is orange reci below as well as above, 
the breast feathers being glossy and pointed—very like hackles, 
in fact, ‘The secondary quills of the wing are also purple black 
instead of chestnut. 


‘The throat and most of the rump-feathers, which are not £0 
Jong and hackled as in the continental bird, are glossy violet, and 
the tail has a purple rather than a green gloss. 

‘The comb also in this species has a yellow patch in the 
middie; the face and wattles are darker, and the legs are yellow 
instead of slate colour. ‘ 

‘The hen is quite as different in her way from the red jungle- 
fowl hen; she is of much the same partridge brown hue above, 
but hawno distinct hackle on the neck ; her wings are boldly barred 
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with black, and her underparts not cinnamon, but mottled black, 
brown and white, heeoming lighter further back. Her legs are 
yellow like the cuck’a, She has no wattles, and is feathered on 
the face, : 

Young cocks are redder above and darker below than hens. 
The size of this species ia about the same as that of the red 
jungle-fowl, except that the cock’s tail is longer ; the hens, on the 
other hand, appear to be shorter in this species. 

‘The Ceylon Jungle-fowl is confined to the island “where 
every prospect. pleases ;” but the parts thereof that especially 
gratily the tastesof the bird are the northern jungles and the 
southern hills. There seems to be n good deal of variation in the 
breeding season and also in the number of eggs laid, which ia 
given as from two or twelve by different authors. ‘There is no= 
thing noteworthy about the appearance of these eggs. 

‘The crow of the Ceylon cock is very different from that of the 
vival chanticleer of India, being two syllabled and commonly 
rendered as a callto one ‘George Joyce.” A Ceylon planter, 
however, told me recently that the general opinion now-a-days 
was that the bird’s friend’s name was “ John.” 

Thecock isa gentleman of somewhat Don Juan-like instincts, 
and apt to intrude on the domestic happiness of village roosters 
without the excuse that the red jungle-fowl can after af com= 
munity of descent. But there is as yet no proof that the offspring 
of these mésalliances is fertile, much as the present species re- 
sembles the Indian ancestor of the domestic fowl. 

Tok Rey oR Mapras JONGLE-FowL. 
Gallus sonneralii, Blanford, Faun, Brit. India, Birds, Vol IV, 
p. 78. 
: Native names :—Jungli murghi, Hind.; Komri, Mt. Abu; 
Pardah Komri, Gondhi; Ran-kombadi, Mabr.; Kathe kozhi or 
holi, Tamil; Adaut kode, Telugu; kolf, kad koli, Cannrese. 

This species also is much of the same size as the red jungle- 
fowl, but in the cock the tail runs very distinctly longer, and may 
measure as much asa foot and-a-half long. The tail-coverts, how- 
ever, are not long and curved as in the red jungle-fowl, nor are 
there any hackles on the rump. 

‘The general colour of the cock is dark grey, the feathers 
having white shafts and grey edges, the wing quills and tail are 
purple black, and the neck feathers and those of the upper back and 
flap of the wing are tipped with sealing wax-like spots, orange on 
the wing and golden yellow on the neck.” ‘Thess enrigus tips are 
formed by n coalescence of the barbs of the feathers into a horny 
plate, and are found in a few other birds not at all allied to this 
family. There are rudimentary spots of the kind on the ramp 
feathers, and a tinge of red on the flanks, 

‘The bill is horny colour, comb, wattles, and face red, the 
“ear-lobe” being indicated by a fold of skin; and the legs aro 
usually gaid to be yellow, but ina very fina cock now in the 
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Calcutta Zoological Garden. they are salmon colour, ‘She cocks 
moults his hackles after breeding like the Red Jungle fowl. 

‘The hen, which has a very small comb and no wattles, is of a 
partridge brown above with no distinct hackles, and white beneath 
with black edges to the feathers, etting narrower further back ; 
her legs are dull faint yellow, and fer comb a very dull red. 

This bird, which is very striking in appearance and much 
aimired by everyone who notices it, is confined to Southern and 
Western Tndin, inhabiting hilly jungle and ranging even to the 
tops of the Nilgiris and Pulneys. “It is found, says Dr. Blanford, 
“near the enstern coasts as far north as the Godavari, and in the 
Central Provinces its limit is some distance cast of Sironcha, Chanda 
and Seoni. It is found thronghout the Nerbudda valley west of 
Jubbulpore, and in parts of Central India and Rejputann, as far 
as the Aravalis and Mount Abu, but no farther to the northward 
or westward. It is met with near Baroda, but has not been, 
observed in Kuttywar.” In spite of the local intrusion of the red 
jangle-fowl into the grey's territory, mentioned in the account of 
the former species, it will be seen that on the whole their habitats 
tire very distinct. "But of course they mect occasionally. Jerdon 
says hat near the junction of the Indravati with the Godavari he 
heard both epecies crowing within a few yards of each other, and 
shot one bird which was an undoubted hybrid -a remarkable fact, 
for hybrids between such distinct species as these are rare in 
nature. 

Hybrids between this jungle-fow! and common poultry are 
not, however, very difficult to obtain in confinement ; they are 
more or less fertile, and one skilful fancier at home found that 
his crossed birds bred any way, indiscriminately, so that they 
showed practically no sterility. ‘This being the case, st is possible 
that some of the tame fowls in the South of India have grey 
jungle-fowl blood ; hut the traces would soon he lost, ae the 
heautifal gold-spungled hackle tends to disappear even in the 
first cross. 

T may here venture to reprobate the recent attempt to intro- 
duce the red jungle-fowi into the Neilgherties. I have every 
sympathy with acelimatisation when reasonably conducted 5 but 
considering that the grey jungle fowl is in the Neilgherries 
nlready, I think the introduction of the xed is a great mistake. 
For, inthe first place, it may probably not snceeed, because if the 
red jungle-fow] could thrive in Southern India it would have got 
there already ; or if it does, it will lead to the grey species heng 
mongrelized or driven out by the red, if the latter prove the 
stronger bird, as it probably is ; if, on the other hand, the grey 
prove the stronger, there will be a certain amount of interbreeding, 
and the red will be crossed out and go to the wall. In any case it 
would bea great pity to loso the Madras jungle-fowl, which is 
quite unique in its way, and needs protection and cultivation, aa 
8 good many cocks are killed fer their skins, which are in consider- 


822 THE DANGER OF WOOR-TOLF ParER, : 
able demand among: salmon-fiy-<dressers and rnakers of or : 
% foe ee 
tal feather work. “This using of birds for feathers is all very 
é. 2 eet pointed out in the introduction, bat it needs careful 
Ogu lation, and I sincerely hope that sportsmen and forest officers 
ny India wall do their best to preserve and encourage this bird. 
ira 2S greY Snngle-fow! differs very much in voice from the red 
bird and its pouliry-yard descendant ; but as autliors say, the crow 
is very bard to describe, and as I have never heard it, I merel 
Toention that i isnot short, like that of the Ceylon bird, but feily 
Jong, being represented sometimes by “kuk-kaya-kya-kuck.” 
irds I have sei: in confinement had # peculiar alarm-note when 


approached, sounding Wke  kovrehy-4 quite di 
aibiiciehL ee ee 


The breeding season of this bird varies, bei 

5 , bein; 1 
Merel to July, but_on the western side of the Neligherrioe it a 
rom October to December. The eggs number from seven to 


thirteen, and are buff-coloured and laid us usual on the ground, 


with sometimes a few dry leaves below. i 

On account of its beautiful and distinct appearance, the sport 
it affords—for it is a wary pird—and the value of its feathers, 
this would be a good species to acclimatize outside India wherever 
there is x warm try climate. Thus jt would be excellently suited 
for turning out at the Cape, or m Austinlia or Callforniag sueb 67> 
tension of the habitat of a desirable bird where it does nob 
interfere with another equally desirable, being in my opinion 
really justifiable acclimatization, oer 

‘propos of this may mention that the only remaining 
species of jungle-fowl, the green jungle-cock of Java and other 
eastern islanda, ought certainly to be acclimatized somewhere— 
caer aman, for instance, where there are no jungle-fowl of any 
sort at present, or some of the West Yndies, This beantiful bird 
fs mostly black, with an orange patch on the wing, and & raft of 
round-tipped bronze green feathers instead of the usual neck 
hackle. He has no wattles, but an expansible dewlap rather like a 
tarkéy's, and his comb is not. notched. Tt and the dewlap are 
most exquisitely coloured with puce and pele blue with a yellow 
pated on the Jalter; and the face is flesh-colour, often flushing to 
scarlet, 


(To be continued.) 


VI.-EXTRACTS, NOTES AND QUERIES. 


‘The Danger of Wood-Pulp Paper 
“ Line the leaves of the forest when autumn hath blown,” 
books within twenty years show discoloured and broken leaves, 
the beginning of a decay that will make them valueless 
probably within a generation. The use of wooed puip in paper 
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making has given the. public cheap newspapers nnd cheap 
books, which are good things, Tt has accelerated the rate 
of decay of whatever is printed on it, which is also, at 
times, @ good thing. At other times it is not, and to guard 
against the loss that might be caused by.the decay of valuable 
documents, the public printer at Washington and the Govern« 
ment Stationery Office at London require that no mechanien! oF 
ground wool pulp shall he introduced in moking paper supplied 
to them for book printing and for written documents paper 
inade from rags only is used. fm the case of printing papers 
the defects are mainly those of recent progress. Matthias Koops, 
who, in 1801, took out the’ first patent for making wood paper, 
ptoduced sheets that recent examination showed to be of good 
quality and in good preservation, Koops sliced the wood he used 
and the fibre was preserved. Me used aspen and willow, free from 
the resin that characterises spruce, and which if not boiled out, is 
a weakening element in the ‘sheets of paper produced. Chemical 
wood paper, made from sliced wood, is free from the most 
waatited of the defects that characterise the ground pulp article 5 
Dnt if it is not carefully made the impurities detract from 
its durability, and it, too, is liable to turn brown and become 
brittle, ‘The Prussian Government was the frst to notice oni 
provide against the danger of defective material in publie 
documents. It established standards of quality and de ne 
tests to which paper for all official documents was subjected, In 
recent yeurs the public documents issued by the American 


, 
and British Governments are not found with discoloured 
margins, the beginning of the process of deterioration, that ia 
often noticed in those produced after 1880, when would pulp 
paper. began to be generally used in book printing. In the case 
of written documents, paper made from rags being used, they 
are practically permanent, though in their enge also the use of 
chlorine in producing the white shade now called for in the 
paper has a tendency to wenken ite strength. Care in the Sta« 
tionery Department is necessary for the public protection, even in 
their case.-— The Publishers’ Weekly. 
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Substances obtained by the Destructive Distillation 
of Wood. : 

Mu, Gieapow sends us the following table (taken from the 
Revue des Eanx et Foréts) of substances which are obtained by 
the destructive distillation of wood. These are of course not, 
obtnined direct hy simple distillation, but by the addition of 
various chemicals and appropriate processes in each case :— 


Ff (Pyrolgnite of time, brown .. = (Commercial seetie nold, 
Acetone 
Obloroforim, 
Witte grey aw sn reduform. 


Pyrollgeite of soda 


White acetate of Ilms, 


diseaza ct vines, 
Ditto Ieitid? 


(= of enpper cneubral verdigrl for 


Acetate of soda, erystate 


Ditty powder i 


aw Aettic Acid. 


pile. lump lew comestibie, 


|. Pyrutlgaite of lend. 
Acetate of load. 

__ Byrolignite of iron, 

Acetate of alumina, 


Common methylene... Wor varnish makers, 


Freneh statutory types. 
Other statutory types, 
line dyes w Fartaldehiyds (Wormalin) 


Mette fr deoaturisng pares 


ow 
methylene. 


Mothglone for melding e 


Pyaocrexcots Aci. 


1 Carhonate of ereosste. 
Phosuta (Phosphate of creosote}. 
= wed Tapborote (Eaamophosphate of ereo- 


Crecantutm (eveoaote and Formalin) 


Creosute 


| runner 


12 
a 
| 


,. Gualacel, liquid. 


Carbonate of gualacol, 


Ciatees a Phosphate of gualasol. 
Gualacol, erystale 
Gaatatorre. 


“Much used in pulmonary alseases. 


Tannoguaiaform, 


{LBited mu tar esse Fiteh and tar. 


Oharenat 


ennas Oharonal, 
Dieter teroken we 


Pitta broken. 


Creaaconr. 
Charooal, 


Biestivios (Tron foundry, black. 


i Lobmrcoal wat orioks, 
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Insect Life in s, Torminalia Post. 
By EP. Sressing, KS. FES. 


Lerminatia tomentosa is a tree of some value in parts of 
India, In the Central Provinces it is in demand for rafters, &e., 
used in the construction of bangalows. Whilat in Seoni in 
August last year my attention was drawn to the state of the 
roofs in some newly-built bungalows put up by the Bengal-Nagpar 
Railway, A 2'-5" gauge line is being run through the heart 
of the Ceniral Provinces by this Company, and the bungalows 
in question were erected Tor the housing of the officials on 
the construction work. They had the ordinary thatehed roof 
so common in the country, the rafters carrying the superstrac- 
ture of bunboos ané thatching grass consisting of roughly- 
barked Zerminatia fomentoxe posts. On entering the verandah 
of one of these bungalows, I noticed that the ensy-chairs, 
table, ke, scattered about were dotted here and there with srull 
patches of wood dust, and a glance upwards to the exposed roof 
structure showed that both the rafters (Ferminalia pets) and the 
bamboos were being bacly riddled hy borers, Mr. ©. 0, Hanson, 
the Deputy Conservator in charge of the Seoni Division, who was 
my companion at the time, informed me that most, if not all, 
the roofs of the new bungnfows were in a similar state, some being 
very bad indeed, One of these latter I was subsequently shown, 
and the number of beetles at work in the roof was very large. 
The opportunity for continning researches, ahendy commenced, 
into the habits, &c., of borers of this kind was not to be lost, and 
at my request Mr. Hanson very kindly undertook to obtain one 
of these attacked rafter posts for me, Through the courtesy 
of the railway officials he was able to redeem this promise the 
following month (September), The post was sent upto me in 
Jengths together with some insects cut” from a portion of it by 
hae Hanson. These were similar to some of thoee described 

low. . 
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A detailed examination of the diferent portions showed that 
two great Orders of the Jnsects were present, the Coleuplera or 
beetles and the Hymenoptera or ichneumon flies, ants, bees, and 
wasps, &c. ‘The representatives of these Orders were however, as 
we shall see, present with very different objecis, The borers 
had tunnelled into the post with the hond file intention of laying 
their eggs in the wood on which the larve, as soon aa they 
hatched out, would feed. Others had entered’ the post throngit 
the holes bored by the wood-borers with the intention of feeding 
upon these latter, either in their larval, pupal, or imago stages, 
Others again were parasitic on some of the insects infesting the 
wood, their eggs being probably laid upon the larve of these latter, 
‘Thus we see that as a first step in our investigation work we Inay 
divide the insects found infesting the post at the time of its 
receipt in September, including those bred out during the two 
following months of Octoher and November, into three groups 
having entirely different habits :— 


1. Insects present in the rafter post with the object of 
feeding upon the wood and laying eggs in it,the grubs from which 
bore into and farther weaken if, finally developing into beetles 
whieh would probably continue the attack. 


2. Predaceous insects, present with the object of feeding 
upon the wood horers in their varions stages of larve, pupie, oF 
imagos. ‘These live in the galleries of the horers, hunting in 
them for their prey. "They will often be found to have the same 
diameter ua their hosts, thus accurately fitting into their tunnels, 

3. Parasitic insects living upon either of the above, in this 
ease I think upon the wood borers: this point ix however not yet 
settled. ‘These insects are‘essentially parasitic, their larval stages 
being spent inside the larval or pupal stages of their hosts, on 
whom they feed whilst still living. They make na setive nse of 
the galleries made by the host as do their predaceous comrades. 

_ The insects in these three groups will be shortly described 
pelow. I should mention that in addition, there were in the post 
several other larvie whose determination has not yet heen effected 
owing to perfect insects not having been obtained from them. 
‘The wool wax so riddled that it. was almost impossible to make 
out any ‘listinctive characters in the work of the borers, No less 
than ten different species of insects were ent or bred ont between 
the middle of September and the middle of November ; tha dates 
on which each mature insect was obtained were carefully noted, as 
also those an which Inrve: or pam were found in the wood. These 
latter are of course essential information in working out the life- 
histories of each of the insects found—life-histories of which we 
till recently knew practically nothing, Now, thanks to Mr. Hanson 
and the Neoni Railway Oflicials, Mesars. Gellett and Townsend, we 
have notes as to where and in which stage of their existence the 
insects spend two to three months out of twelve in the year, .The 
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Teansning and larger portion of the Jife-histories have still to be 


We will now consider in detail the insect ing fi 
‘i : : he insects found, dealing in 
ramicttngs of the three groups into Which 1 have roughly 

The wood bovers.—The wood borers present were all beetles ° 

' we es 
(oleoplera te rte al members of the family Bostréchidae, The 
me : ng to the Pentamerous group of beetles, eo-called 
ane they have five joints to the tarsus of all the feet. ‘The 
fonily is father elssed under the Serricornia (serrate sntenni») 
Bint foe sae ce ‘The tarsus, although S-jointed, has the 

‘ory short and imperfectly’ separated from the second, 
and Unless the joints are closely examined, the inexpert observer 
will confuse them with the four jointed tarsus oF the famil 
Scolytidue or bark borers, ‘The front coze—the coxa is the ton 
Joink of the leg joining it to the body—are prominent and 
contiguous, Typical Bostrichids ara remarkable for their variety 
of sculpture and for the shapes of the poxterior parts of the 
hody; this part of the insect is more or less conspicuously 
troncate and furnished with sma}) prominences, ‘The larva or 
grubs of these heetles have the posterior part of the hady incurved, 
and have three pairs of short legs. : 

‘The genera present were Sinowylon, Nylopertia, and Lyctea, 
‘The genns Sinewylon was represented by Sinoxylon erdsswm, 
Lesne, a largish brown, shining, oblong beetle with reddish-brown 
autennie and tarsi, The body ia trancate posteriorly and has 
prominences on this portion. ‘The beetle is just under half an 
inch in length, It has also been found in India boring into 
Dulberyia Sissoo and Acacia Cutechu wood. 

‘The second wood borer present proved to he a species of the 
genus Xylopertha, and iy not unlikely new to science. This beetle 
has a superticial resemblance to Sivorylon craseum but is halfthe 
size and is yellowish-brown in colour, with ten-jointed antennie, 
the last three joints forming a terminal club and the joints 3-7 
being together longer than the Ist joint, 8th, of the clubs the 
front tarsi are covered on their inner surfaces with Jong baira. 

Jn the genus Lyctus the head is prominent, the body long 
and narrow and the ehib of the unteuna is t¥o-jointed, whilst the 
onter apical angle of the unterior tibie (shanks of the leg) is pro 
longed. ‘The beetle in question, Zyctus sp. which is not unlikely 
to alxo prove an undescribed one, is chestnut-brown in colour, and 
as will be seen from the above characters is quite different in 
appearance from the other two woodeborers. It is a little over 
one-sixth of an inch in length. : 


The Predaceous Insects,--The predaceous insects are‘ repres ", 
sented by several families of beetles. All the anes described below 


belong to the great Pentamerous group. 
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Tevetriosoma intrusum, Mars., is a. small et beet 
belonging to the family Histeride. "Ib ix black, shining, wins 
very hard integument and short bent antennm ending in a com- 
pact club. The elytra leave two dorsal segmenta of the body 
exposed behind. ‘This Jatter characteristic, together with their 
hardness and compactness, all the joints fitting very_acenrately 
together, render these beetles easy to distinguish. The insect 
is between one-fifth and one-sixth of an inch in length. 7. 
‘intruanm is carnivorous in both the larval and heetle stages of its 
ife, and was probably feeding upon the Sinoaylon crasmum, and 
perhaps included in its bill of fare the other wood borers as well. 
‘At the Changa Manga plantation (Panjab) Ihave found it feeding 
upon §. crassum in sisku wood in this way. 

Teretrius indus, Lewis, is a small heetle, not unlike the 
above and belonging to the same family. It his proved new to 
science, and was very kindly named forma by Mr. G. Lewis, the 
well-known English authority on this family, Tt also is probably 
carnivorous, and owing to its smaller size it is not unlikely that 
it confines ite nttention to the smaller of the wood horers. 

Trogositita. rhyzrophagoides, Walk., belongs to the family 
Trogositidae, Ita larvee are eminently predaceous and destroy 
other larve in large numbers, and it is probable that the perfect 
beetles do the same. The heetle is long and rather narrow, fat, 
with prominent head and mandibles and squarish prothorax, ‘The 
club of each antenna is bilaterally asymmetric, ‘The elytra are 
finely channelled (striated), colour dark brown and length one= 
third of an inch, 

Heclarthrum breviforsum—ts another prednceous beetle not 
unlike the Inst in general appearance, bat is larger, being a little 
er half an inch in length, black and shining, with long closely 
jointed antennm, prominent mandibles and elytra broadly strinted. 
‘Dhia beetle has heen previously obtained from a block of Shorea 
asanmiea wood from Assam. ‘The wood, it is said, was hadly 
tannelled by aapecies of the family Cerambycider (longicorns) and 
the Heetarihrum beetle was possibly feeding upon the larvir of 
the Cerambex beetles. 

Tothrides sp., another beetle new to the British Museum, be 
longs to the family Colydiide, insects with antenme terminating 
in a terminal club and with four-jointed tnrsi, the joints being long 
und narrow. The beetle in question is small, about one-sixth of 
an inch in length, narrow, with deeply channelled elytra, Colour 
very dark brown and length about one-eighth of nn inch, ‘This in- 
sect probably preys upon the smaller wood-boring larvre. ‘The mem- 
pers of this fumily are by no menns all carnivorous, ‘They are a 
most interesting group owing to their great diversity of form, to 
the extraordinary sculpture and clothing exhibited by many of 
them, and to the fact that most of the known members are attached 
to the primitive forests of the world and disappear entirely when 
these are destroyed. Et isto be feared int many species must, 
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owing to 40 little having been accomplished in the study of our 
Forest insects, have already become extinct in thia country, and 
their position in the Insect World will forever remain an 
unfilled blank, 

. _ Aspeciesof Lathretions very near 1. oryea, Waterh., wan aleo 
Present. This beetle is orange In colour, not unlike the last in 
general shape and size, but the strim on its elytra are fine in 
comparison with those of the Bothrides hectic. I have not as yet 
heen able to determine the habits of this small heetle: length 
about one-eighth of an inch, 

Parasitic insecte.—This group is at present represented hy a 
single specimen of a hymenopterous insect belonging probably to 
the Bruconide, n pnrasitic family of four-winged fies very 
rimilar and closely allied to the grent family of the /ehneumonider 
({chneumon flies). Lam of opinion that this insect was not 
improbably parasitic upon the Sinoxylon craeavn Inve, but farther 
observation is required upon this point, ‘The Bracon Jays its eggs 
in the larve of its host, and the grabs emerging from these eggs 
feed upon the living larva. They may pupate within the host, or 
when full grown they may tunnel out of him and pnpate outside 
in the galleries in the wood, ‘The mature flies eome out hy the 
holes bored by the wood-boring beetles. ‘They are yellowish-" 
brown in colour, with long antennm, and the characteristic 
ichnenmon shape, and are about one-tenth of an inch in length. 

‘The above short and rough account of the insect inhabitants of 
a riddled terminalia post, whilst showing how great an insight into 
the operations of the insect world may be obtained hy studying 
what one so often hears carelessly alluded to asa ‘worm-eaten ’ post, 
will at the same time, I trust, draw attention to the great economic 
and scientifie value of the results derived from euch observations, 
In this particular instance it may be contended that althongh the 
scientilie reanits obtained from the study of the post are undoubt- 
edly of some importance, yet the value of the economic portion 
of the investigation is by no means so obvious, I think however 
that this argument will be seen to be as fallacious when applied 
to the latter as if it were made to the former ease. As regards the 

. _ scientilie results, we have seen that from the one post, extracted at 
haphazard from the roof of the bungalow, no less than ten different, 
apecies of insects were taken, and of these it has been possible to 
identify, from the British Mnseim collections, but three. Of the 
romaining acven, one haa already been named for me by a specialist 
on the partienlnr family to which it belongs, whilst the other six 
have heen referred to the genera in the families under which they 
come and the dictam of the experts in there various families 
must be awaited as to their future cognomens. Jt will therefore be 
conceded, { think, that the scientific portion of the investigation is 
not unimportant. With reference to the economic results attained 
from the study, we see thatont of the ten species of insects discaver- 
ed the operations of seven of them are in the nature of a service to 


202 INSECT LIFE INA TRIMINALIA POST. 


man, Theother three wood-borers are his enemies. Now bostrichids 
of this kind do not infest green living trees, nor will they attack 
fresh-cut posts immediately after felling. ‘As soon, however, ag 
the sap has begun to dry off a little from the post the boetrichids 
inake their appearnnee and commence boring into the wood for egg= 
Inying purposes. It is immaterinl, in the case of these beetles, 
whether the pole is barked or not, as it isthe wood, and not the bast 
layer, which they require, It is during the drying stage therefore, 
whilst chemical changes are taking place in the wood, that 
out post requires protection, and, although the matter ‘is at 
present, I believe, little understood (1 write subject to correcs 
tion, as I feel that here 1_am off my own course), if the posts 
are kept in water alter being cutwhilet these changes in their ine 
teriors are taking place their liability to attack by bostrichid beetles 
is apparently enormously decrensed, My studies in this matter, 
as far us they have at present been carried, lead me to believe that 
this ix not infrequently an undoubted fact, both in the case of 
wood and bamboos. 

Observations on the methods and practices of that species of 
the genus Homo—surely the cutest and wiliest of mmen—the 
native Tudian contractor, have led me to the conclusion that 
poles intended fornse in his awn house, ar for sale ta those of 
his friends who know, are placed under water as soon as possihle 
after being eut, whereas those to be sold to the Sabib log, Officials 
of the great railways and other public departments, &e., parchasing 
such materials, are left unprotected to the tender mercies of out 
minute but devastating insect foes, The reason is sutticiently 
obvious. Althongh he knows nothing of Nuture’s laws, nothing 
of the strnggle for existence daily taking place amongst all the 
inhabitants of the world, and analagous interesting questions, 
our wily friend is aware that the insects are almost certain 
to come provided his posts when cut are left in. the open unpro- 
tected. He is also perfectly cognisent of the fact that the more 
intense the attack, d., the greater the number of beetles present, 
the sooner will the infested posts require replacing, and not those 
posts alone but also their companions, which if unaffected before, 
will become attacked in turn from the infested ones, 

# Worm enten posts require replacing, and in the case of 
thatched bungalows the expense of a new roof is generally the 
result, and this xeveral years hafore if wonld have heen otherwise 
required. 

‘he contractor, if questioned, says that posts never last longer 
in the country, and he probably instances several other roofs filted 
with similar poles--supplied hy himself; the Official, or owner, 
attributes the reason to the climate or, seeing the holes, to white 
ants. {nthe greater number of instances neither are right, but 
the contractor could give the correct answer, 

‘Those who have followed me to this point will, I hope, agree 
thateven from riddled post some interesting natural history 
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facts are to be obtained. Tt is ever thus in Nature. In most 
unlikely quarters and from most uninteresting-looking objects 
she not infrequently produces her greatest surprises, and a close 
observation and study of her methods, even in what appear 
most trivial matters, will lead the enquirer often to the most 
startling discoveries, 


IIl.-OFFICIAL PAPERS AND INTELLIGENCE. 


Making Hay by Departmental Agency in Madras. 
GOVERNMENT of Mapras, 

Reap the following Proceedings of the Board of Revenue (Land 
Revenue», Forest No. 60, dated 13th February, 1902; — 

Rend Endorsement No. 1217, by Mr. C. E. Brasier, Conservar 
tor of Forests, M. cirele, dated 28th October 1901. 

. .«. » [believe more permanent good would arise if District 
Forest (Officers were given a free hand toexpend on cutting and 
storing fodder in any working circle in any year, an amount 
equivalent to the amonnt of revenue collected from cut grass in 
the anid working circle during the previous year, such fodder 
being kept stored and sold during the ensning hot senson at such 
-rates ax the ryote could conveniently pay, taking into considera~ 
tion also the quantity and quality of the hay available. 

In G.0. No. 569, Revenue, dated 13th July 1897, paragraph 
12, the duties of District Vorest Officers are laid down. . : 
~ 7 “Tsahmit that the orders here referred to are not. sufficiently 
definite to permit District Forest Officers incurring expenditure 
in eutting grass and storing it in the form of hay. District Forest 
“Officers nre therefore naturally cautions in doing so. Uf, however, 

+e getteral order was issbed on the lines sketched out above, some 
“money would at least be available annually to carry on experi- 
tents in this direction;which might go far to eventually introduce 
the custom of storing fodder in the form ofthay. ‘I'fecl sure that 
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this custom will not be generally introduced i 
fended iy tbls divection’ nol none Toe one year Bator tena 
of years. No profit should be looked for at first, and” probably in 
many eases a loss would ensue, but if in the end the ryots took 
tomuking bay and storing it for themselves, or if tho operations 
of the departnont were eagried on on areally’ large scale without 
Joss, we should ho sufficiently rewarded, and I believe such opera- 
tions would go far to popularize the department generall, hich 
it should alwys be our aim nnd object to do. 3 
esolution.—In its Proceedings read again above 
requested the Collectors of those eile which are mor sunjeet 
to scarcity and famine to report through Conservator on ‘the 
desirability af permitting the free removal of fodder grasr from 
reserved forests at alltimes instead of during famine only as at 
present. ‘The majority of the officers whose opinions Ihave. been 
received are averse from the-grant of any permanent concession in 
this direction, and the Bontd 1s, on the whole, disposed to agree with 
them. Under the existing practice, however, Collectors must obtain 
the previous sunction of the Hoard of Revenue before permitting 
ryots to cnt and! retmove grass free of charge from reserved forests 5 
and this procedure not infrequently involves delay. The Bonrd 
accordingly resolves in future to leave it to the discretion of the 
Collectors theinselves to grant the concession as soon as the 
necessity for doing 80 arises. . The privilege should be restricted 
to removals of fodder graee—not grass for thatebing—by head- 
Houdeor by bancdy loads, aa may be deemed desirable, for Hmnited 
periods in localities where there is demand owing to scarcity. 
Peelcotore shonld carefully wateh the result of the concession and 
tive the ryots distinctly fo understand that it will be cancelled 
Brevay time abused, and withdrawn if Government should 
fisel€ require the fodder-producing area for bay-making oper 
ations. . 
®. Tp this connection the attention of all Collectors is invite 
ed to the atanting instructions of Government in paragraph 12 
St its order communicated with Board’s Proceedings, Forest 
No. B51, dated 17th Angnst 1897, and tothe remarks of Mr. 
Pagsier in hiv endorsement of the 28th October 1901 rend above. 
The Board would be glad if, as anggested hy Mr, Brosier, the 
making of hay were underlaken departmentally nt aneh cost 08 
Cousetyators and Collectors might think desirable, for a series of 
years in enituble localities in all districte, with view to sale 
{othe neighbouring ryote at reasonable prices, but not necessard/y 
Ata profitto the department. Such a eystem may he adopted 
Cithar irrespectively of or in combination with any action tnken 
Clth reference $0 Board's Proceedings, Forests No. 10; dated 4th 
January 1902 and might be of practical value in_enabling the 
* 7: 


* Kurnool. Anantapar. | North Arcot. 
Bellary, |, Caddupsh. Chingtepu 
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department to render immediate assistance on the outbreak 
of fumine, and moore particularly would serve asan_ object lesson 
to the ryots, to induce them to make hay and store it for consump= 
tion by their owin cattle, Tn regard to the senson for and method 
of malting and storing bay, instructions will shortly be communi- 
cated. : 

All action taken in each district in the direction here indicate 
ed should be carefully noted in the administration report. 


(Trae Extract.) 
(Sd.) Liongt. Davivsos, 
Secretary. 


V.-SHIKAR AND TRAVEL. rae 


potent . 
The Indian Pheasants and their Allies. LO 
By F, Fins, BoA. F.7 
Crarren HT. 
Tracorans, Movauts, &c. 
(Continued from p. 282.) ss 


__« ‘Wroniow come to the large and often long-tniled geme-birda, 
‘commonly known as pheasants, ta which may bo referred eleven 
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enere, containing niore than a score of species betwe 
MTo distinguish the cocks is quite ‘easy, but the hens, ‘eibe: da 
coloured, are lees readily recognized, though any one who will 
oberrs carefully. enough bau be able to refer any hen pheasant to 
ir group also, as there ars i 
Sith nee ip ; a e alwaye some points she shares 
In three genera the tail is short in both sexes, not being 
Jonger than the wing even in the cocks, and being shorter in the 
hens. In this respect they approach the partridges, but they are 
never Jess than about eigliteen inches long, which is much bigger 
than any partridge except the great Ramchukors or snow-cocks. 
‘And in these there isa difference of three inches between the 
length of the wing and tail; whereas in these short-tailed phea- 
sants the wing never exceeds the tail by so much as this. 
‘These genera are the Tragopans, Monauls, and the Blood- 
Pheseent which are easily distinguished from any others of the 
family. ‘ 


The Blood-Pheasant is only about eighteen inches long, with 
very long, soft plumage and bright, red legs. 

‘The Monauls (two species) are large birds, two feet long or 
more, with unusually large bills for game-birds, and short legs ; 
the ail from gape to tip is about two-thirds the length of the 
shank, : 

The Tragopane (three species) are also large, about two feet 
Jong ; but their bills are remarkably small, and their legs rather 
jong, the bill being less than half the length of the shank, 

In five genera the tail is distinctly longer than the wing, 
éven in the hen, and very long indeed in the cock, this being the 
‘typical pheasant shape of tail, the centre feathers much the 
Jongest. ‘These groups are easily made out. 

‘The Argue hing a bare head and the primary quills distinctly 
shorter than the secondaries, which more than cover them. 

The Peacock Pheasant hase long broad tail with rounded 
tips to the feathers. ; ceed 

The Typical Pheasants (two species), bave long tails with 
pointed tips to the feathers; the males have s bare red skin round 

he eye. : 
the er. Cheer Pheasant has a very long pointed tail and a erest, 
with a red skin round the eye in both sexes. 

‘The Ambkerst Pheasant has a long pointed tail and a pale blue 
or green skin round the eye in both sexes, with a ruff in the male, 

‘There remain three genera with tails of medium length, 
taking males und fethales together j the tail being about as long 
ax the wing or shorter in the latter, and rather longer in the 
former, though never as extravagantly long as in the last group. - 

The tail is, even in the short tailed hens, much graduated, 
with the outside pair of feathers only helf as long as the middle 
ones, which ix not the case in the short-tailed pheasante alluded to 
Gbove whose tails are merely rounded. Of this section :-— 
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The Koklaes Pheasants (two species) ate distiignished by 
having the face feathered all over, and most of their plumage 
pointed tipped. " 
‘The Flreback has, in Both sexéy, a short folded tail, much 
Jike a common hen’e, and a bare bright blue face. 
: The Kaleges (about half-a-dozen species) have crests in both 
sexes, and also n bare red face, with tails, long or short, folded 
like afow!’s, ‘The exact number of apecies in this gronp ie uncer- 
tain, and the length of the tail varies in the cocks, but as a whole 
ig 
they are very recognizable. 
‘Yo discuss the chort-tailed genera first ; the Tragopans, in 
‘addition to their large size, small bills, and rounded shortish tails, 
table for their long, slender toca and intricately inottled 
are notable for the! , slender eately 
plumage. ‘The tail is carried low, and is inclined to fold. : 
In the cocks this is always more or less mixed with red and 
speckled with light spots; they also have a full. crest, and fleshy 
horns and a dewlap, most developed in the breeding season and 
expansible, ‘The dewlap at most times is a mere fold of rkin 
along the throat, and the horns lie concealed -in tha crest. But: 
when the bitd faces the female to show off, the horns elongate 
themselves and the dewlap comes down and spreads out into n 
bib or apron, showing the most britinnt colours, ‘The cork: also 
ses oy a of thi gens the face an bare andl they 
are provided with spars. Tho colouration of this sex ia wey 
Prerted and benutiful, but it is not necessary to describe it 
ally, asthe different species are readily recognizable, The, hens 
y d are feathered up to the 
have no fleshy appendages or erest, and are feathered up {0 te 
They hove shorter tails than the cocks, andino spurs 
lomage fe ia very intricate, pepper snd salt mixture, a great deat 
‘ ize than to describe, ; 
cei regopars inhabit hill forest ab high clraion, ond, are 
: iiking observation as much a . 
great skulkers, avoiding obser em a0: poms. Ted 
their time in trees, feeding 
spend steel det From the observations of Mr. St, 
berries to a very large extent. From tae esc eveeding habits of 
jatin, who has recently been studying the | cy A 
the Chinese Buff Tragopan in confinement, AY omens Heed 
thet thvao birds may ovensionally even nest im frees ordinay ly 
they breed on the ground Tike other sana perching very ently 
H tleman above quoted, 
ing to the ery incectivorous. ‘Thus they would tend to offset any 
Tharm the adalts might do to young gore emarkable, being 
‘The note'of the soak eee Nhhan a crow, but they are 
pleat or a bellow a ‘J 
comp eas a ule, except in the breeding ea hele 
sw Penny to shoot, and cometdies rather poor eating, nak fx eee 
rivalled. 
pocnlinr beauty of plumage Hey 9 Oar birds are often’ called 
are Kenown, all Tne the real Argus is 4 very different bird. 
‘Argus Pheasants, 4 i 
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tiie Shedcia din ane ‘Ta Cason 'Tadcoran, : 
igopan salyra, Blanford, Faun. Bri a +, , 
28, elie ven “Lung, nn Garth a Ra 
onal 6a Nopal : Ome, Bay, Bhutia; Tar-shyak, Leveha 
th Tn this species the male's face and throat are thinly feathered, 
ee ee plamage is rich. red 02 the neck and below, and thottled 
above, ‘ } 
spots edged with black the bead wad bal oer ine wth gs 
Band réand the back of the former ; the bend of the wing is also 
i ere are 1 
he'rest of the wing and the ramp. = NOWed brown plumage of 
| _Bhe bill is black bro : ‘ 
the faod asd thal leh deep Brae, the bala te gin of 
aes expanded; the eyes are dark and’ the lege Rosh 
v ‘The hen is of arich brown, paler below, gri . 
; P grizzled and mixed 
zit black and buff, Mer beak is dark horn-colour, and her lege 
leshy grey, : ; 
Young éirds are like the hen, but distinctly streaked with 
ff a le plumage very gradual: 
uff; young cocks assume male plumas rat ly. 

‘sie male 1s well over two feet, long, with wing and tail exch 
about ten inches, and shank over three, and twice as long ag the 
pill, ‘The hen is under two fect, with the tail shorter than the 
wing, : 

hie species, one ofthe most iehly-coloured birds in exia- 
tence, inhabits the Himalayas from Garhwa oatan, ranging 
according to season from six to twelva thousand fect in elevation. 
Tt breeds in May, Jaying eggs much like lage hen's eggs, white, 
with palo, dull lilac markings, and about two-nnd-a-half inches 
Jong. The males are killed in considerable numbers for theix 
aking the tafe in which wants, very sharply looking after in 

wrder that the species may have a fair chance, be 
- “Very close to our ‘East Assama frontier occurs a species which 
may possibly ere long have to be reckoned as an Indian bird. 
Te i te er ee cacatlen cir apenion Guat deacribed 

inokii}y which rauch res . 
‘Tho cocks however, differs strikingly in having ‘the light spotw 
of the plumage ‘larger, not edged with black, and pale grey 
Ponive, while the red ground is not eo bright. 


inslead-o! 


eee: Tae Brack on Western Taagoran. 


* Tragopan melanocephatus, Blanford, Faun, Brit. Ind., 
Birds, Vol. IV, p, 101. Native names:—Jewar, Jowar, im 
Garhwal; Jaghi, Jajit, Bashahr ; Sing-monal, Hindi in N.-Ws 
‘Himalayas; Jigurana (the cock), Bodal (the hen), Kulu, Mandi, 
and Suket ; Falgur, Chamba, 3 
4 ‘This bird has a longer crest than the Crimson .Tragopan, 
and is a little larger, with a slightly shorter tail; the face of the 
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cock is also baré. His prevailing colonr is black, grizzled with 
buff above, and spotted with white both there and below. ‘The’ 
neck is red, brightest in front; and the top of the crest and bend 
of the wing are alo reds there is aleo'a certain admixture of red 
below the breast. ‘Ihe bill ia bluckish, eyes brown, legs Heah- 
coloured, and horns blue as usuals but the bare face is bright 
red, and the dewlup purple in the middle, and showing spots of 
blue and flesh-colour at the sides, 

‘The hen is of a grizzled brown, much greyer in tone than 
that of the Crimson Tragopan hen, and with the pile spots below— 
which are white, not buff—better defined and dark-bordered. 
Her feet are grey. 

This bird inhabits the North-Western Ilimalayas ‘from 
Garhwal to Hazara, It nowhere meets the crimson species, theit 
respective limits being separated by a distance of about four 
days’ march, It keeps near the snow in summer, descending 
lower in winter, Tho eggs, six in aumber, of a pale buff minutely 
freckled, were taken in Hnzara in May by Captain Lantoury 
They seem to be slightly smaller than those of the red 
épecies. 


Tae Grev-presstep oF Assam Tragoran. 

Tragopan blythii, Blanford, Faun. Brit, Ind., Birde, Vol. 1V, 
p. 102, Native ‘names:—/ur-huria Sansaria, Assam; Gun, 
Angami Naga; Chingtho, Kuki. 

This is smaller than- the other Indian species, and has a 
shorter crest tail. ‘The male has a black head, with red eye 
brows meeting behind, the neck and bend of the wing red as 
usual, and tho underparts below the breast smoky grey; the 
upper plumage is black mottled with buff and spotted with white 
and red; the tail is black. ‘Lhe bare face and throat are yellow, 
running into green below; the bill and eyes dark, the horns 
blue, and the feet flesh-coloured as in other male ‘l'ragopans. 

* ‘phe hen ia of the ugnal hen Tragopan grizzle, less grey in 
tone than the black Tragopan hen; frum the hen of the criinson 
species she may be distinguished by having a greater proportion 
‘of black above, and being mottled with dirty eream colour 
jnstead of buff below, the upper and under surface being thus 
more strongly contrasted than in the other. ‘These hen Trragopans 
‘are enay enough to distinguish on comparisor, but as no two 
inhabit the same tract, this will rarely be necessary. 
|The present species inhabits Manipur and. the Naga 
south of Assam; ranging from five to ten thousand feet 

to season, like the .other species. Tt has also been known to 
occur in the Dafla Hills north of Assam. 1 feeds chiefly on 
berries and affects high oak forest. Its breeding in the wild 
‘state is not know, but-an egg Idid -in confinement wee beff finely 
speckled with reddish brown. en eae 


ills. 
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The ‘only ‘other spécies of ‘Tragopan known is the Buff 
Tragopoan (Ceriornés caboti) of China, which T mentioned above. 
In this the cock is all buff below and heavily apotted with buf 
ahove, and has the bare face red. ‘The hen is much like that of 
the Crimson Tragojan, but considerably smaller. ‘This species 
might very well be introduced to fill the gap between the black 
and crimson forms. 


Vi.-EXTRACTS, NOTES AND QUERIES. 


Report on Specimens of Mast Indian Walnut. 
(By Ma, Weanert Sroxs, F.LS., FRCL) 

‘Tue following report of the examination of specimens of Hast 
Indian walnut has’ recently been made by Mr. Herbert Stone, 
one of the Imperial Institute expert referees on timbers, In his 
report Mr, Stone says:—I have earefully examined amd tried the 
sample slabs of Albizzia lebbel, or East Indian walnut, otherwise 
known as koko,” and am favourably impressed with the wood, 
ak it is fully equal to the American black walnut (Juglans nigra) 
which is now go largely used in England, and I think it would 
compete on equal terms with that wood, Tt is certainly heavier 
and varies considerably, amongst. the 13 specimens one or two 
being rather heavier than is desirable fora furniture wood. It 
possesses a good fignre, which rms eurly at times in which case 
the appearance is very fine, and though not possessing much lustre 
when straight-grained, it has a “ watered” appearance when curly 
in the grain. Taking plain and choice specimens together it, 
shows about the same range of figure as the above-mentioned 
American walnut, : 

Finke my comparison with this wood, as it is the one whore 
place it must ocenpy, for Ido not think it would compete with 
Fnnglish or Italian walnut (Juglana regia). ‘The mechanical tests 
T hava applied are sawing, planing, turning hy power and 
polishing by band, [find that it comes up to ‘a better surface, 
with rather leas tronble, than the American woot, and can be 
worked aa fast and with the enina onxe. In finishing it requires 
Jess preparation hy means of glass-paper, as the wood is denser, 
bat as the grain is very coarse, it requires much filling, and the 
pores are lined with a quantity of soft tissue which absorbs much 
polish and hence occupies much time, I consider that as good a 
finish enn be obtained in about the same timeas with the black 
walnut. Ido not doubt that a market can he fonnd for Fast 
Indian walnut in England, and I consider that. ordinary straight 
grained sound hoards and planks shonld be worth 2s. 67. per cuhie 
foot at London or Liverpool. Choice lags would probably fetch 
higher prices up to 4s, Gu. per cubic foot It ia as well to mention 
that until the wood becomes known on the English market 
remurierative prices should nat be looked for, A new wood is 
nearly always imported for a'time at a loss. 
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‘The speciinens examined were :— 


1.1.80.) Mi" | Whoneo received. Remark, 


5526 | ao14 | fotara, Bombay... | Rather » poor apecimen, poor in 
colour gad the hardest of the 

serias. Works well. 

5526 | 2913 | Haveli, Poona sv: | good specimen, although froma, 

‘very small treo; very fair 

colour; works better than the 


5889 | 8277 | Surat, Bombay, marked fe American walantand 
“Maghrech Buimore.”} weil. Voor in colour, streaky 
and of little value 
5505 | 2803 | North Kanara, Bombay, | The dest specimen, rather redder 
in colour, nice straight grain; 
works excellontly, A fine piece 
of wood. 
6129 | 3612 | WestKhandos, Bombay] Works well, rathor bard, good 
colour, rather atrenky, of a 
rather purplish onat. 
55044] 28924] South Arcot, Madras... | Worke well, rather strenkf 
moderately good only; hard. 
s504u} 29928 Do. A fine piece of curly, figured 
‘wood, but hoayy and the hard- 
est of all ; good colour. 
5500 | 2804 | Tellichorry, Madras ... | A fair specimen, but good and of 
foir colour, Works well, 
1. | A good plank of good colour, avert 
grain, very heavy. Works well. 
4938 ; 2656 | Tenasserim, Burma ... | 4 poor plank of inferior colour, 
atroniey; worke well but with 
fn anpleasant, aneege-provok- 


6137 | 3500 | Ganjam, Madr 


ing dust. 
+ 6275 | 4789 Mandalay, Buememarkod| A poor specimen, rather light 
Dusewar.” ihdifferenteoiour, works badly. 


Probably immature and a little 
tainted with decay, 
4937 | 2655 | Thayotmyo, Burma ... | A good spacimen of fair colour, 
Shareo an the “grain; works 
wel 
si Borma ww | A quite useless plank, badly 
cca ier ots alnted, defective and’ of ex 
ramely bad colour, . Works 
. well notwithstanding. 


Imperial Institute Journal. 
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The Snow Leopard. 


. ‘Tue intention of the Government to prescribe the skin of the 
suow leopard as the full dress saddlecloth for the Imperial Cadet 
seems to have attracted some attention among spurtsinen at home 
fas well as in this country. The proposition was certainly made 
at a rather unfortunate time, for during the Jast yearor so the 
question of game preservation in Indis hes been” brought very 
prominently to the front, and any step which might even appear 
to make for the reduction of rare animals was sure to be depre- 
cated. The Marqnis of Ailesbury, we observe, asked the question 
in tho Jords, of which he had given notice concerning this 
item of the Imperial Cadet Corps Equipment, and was informed 
hy Lord agian, who spoke for the military authorities, that the 
discretion of His Excellency would not be interfered with. ‘The 
Marquis had laid stress on the generally accepted view that 
felis oncia is not only rare, but * practically barmless,” and Lord” 
Raglan in his reply stated with regard to the rarity that there 
are only twenty officers of the LC.C for whom only we infer snow 
Jeopatd sking will be required, and with regaid to the character 
of the animal, ‘that it ig an open question whether these Jeoparde 
are aa harmless aa they are supposed to be.” ‘That the, Imperial 
Government purchased a number of skina which happened to be 
on the market at the time, and that na snow leopards were killed 
to eupply the demand is not perl-aps very germane to the point, 
and if only twenty skins are required from time to time, there is 
no practical reason for protesting, as that quantity will not cause 
a demand and create a stimulus to destroy the animal. 


The matter has, however, had the effect of bringing the 
character and conduct of the snow leopard before us for considera~ 
tion. He is generally accounted rare, but perhapa it were more acy 
curate to regard him as rarely seen ; of wary and also nocturnat 
habit, he does not lend himself to observation; and it is noteworthy 
that his name is Sut seldom mentioned by those sportsmen who 
record their experiences of Himalayan sport, (General MacIntyre, 
in Hindw Koh, refers to an occasion on which a snow leopard 
made free with the carcases of burhel that had had to be left out all 
night, and expresses his dnnoyance that his chikari had not tite 
sense to lenve one of the varcases as a bait, and so deprived him 
of the change of “mn shot at arather rare animal I was most 
anxious to fill.” Amoug more recent writers the only one who 

ir 2° Vis 88 having made special reference to the animal ia 


Mr. H. Z. Darrah, LC is 
Cashiers (1898). Ho wipe, Short, in the Highlands of 


al does prey Smgely on hill 
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game of course nobody thinks of questioning; and that he 
takes severe toll of the cattle when’ in summer the hill people 
ave their flocka and herds high up to feed, also cannot he 
denied, 


A reference to the saddlecloth question in Parliament has 
drawn 4 vigorous attack on the character of the animal from 
Captain W, W. Lee, who writes to The Field from Karpa Tal, 
Naini Ts), Captain Lee is @ sportsman who has spent. 46 years 
in this country, and his opinion is obviously entitled to the 
greatest weight. After condemning the Marquis of Ailesbury’s 
question as absurd, he pronouncey Uke suuw leopard the most 
pestilent vermin in the whole of the Himalayas, with the possible 
exception.of the wild dog, which, bunting in packs, “is about as 
bad” Captain Lee refers the presumed rarity of the beast 
to the fact that its habitat is usually remote and inaccessible, 
and that it does not pay the native skin hunter to devote atten- 
tion to him. He says that owing to the difficulties attend- 
ing their purenit “they flourish to their heart's content on 
the confines of the snows, and countless numbers of ibex, 
marklior and tahr fall victims to ther, os well as any num- 
per of domestic sheep and goats belonging to the traders and 
herdsmen of the hills.” This is aserious indictment, and thoroughly 
justified. Snow Jeopards easily exist in considerable numbers in 
suitable regions without attracting much attention from the 
chance sportsman, who passes through the district on his way to 
ashooting ground; the temporary villages of the pastoral hill 
people are not abodes of bliss to the European, with askin 
aeceptable to the familiar vermin, which are only too plentiful in 
such places, and the white man does not, as a rule, make very 
strennous e:eavours to win the confidence of these semi-nomads 
heyond making enquiries by deputy concerning the whereabouts 
of markhor or whatever prey he may have in view. The visitor 
and the native temporary ‘resident, in short, do not come into 
very intimate contact, and the former therefore hears less than 
he inight otherwise do. ‘The misdeeds of the snow leopard are 
thus not brought to hix notice ag are the visitations of the leopard 
in the plains, where the sportsman’s tastes are better understood 
of the native mind, and as before remarked, the nocturnal 
habit of the beast’ is a great protection from the attention 
of the sportsman who has been tramping the hills the whole 
day. Captain Lee regrets that “there is not the slightest fear 
of their being extirpated,” a result which he says he should, as 
aa old sportsman, rejoice 1o witness, apd in this we econenr. - He 
would count it a blessing were every trooper in India, Furopean 
and native, ordered to ride ona snow leopard skin saddlecloth 
with the sole object of reducing their numbers. We give this 
prominence to Captain Lee’s. views aa they appear so much at 


variance with those entertained by certain sportsmen, aud 
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because he, so far ns our knowledge goes, is the first: man to pnb- 
liely stamp the snow leopard as n downright, bul character whose 
misdemeanours would justify his extermination. 


Indian Field. 


The Timber Resources of the Australian Commonwealth. 
Exinacrs vrost 4 Paper ny Epwarp T. SCaMMELL. 


‘Tne subject upon which I have the bonour to address you is 
one of considerable importance to the Australian Commonwealth 
and to the United Kingtom, It is. important to Australia, in 
view of the fact that her timbers are'a valuable, and should prove 
a permanent aaset, smd to the United Kingdom—(1) becanse of 
her desive to promote the commercial prosperily of her Dependen- 
cies, and (2) because her timber markets are always open to suit 
able timbers which can be offered on terms which may render 
business possible and profitable. 


In dealing with the timber resources of Australia, it is not 
tay intention fo give you a detailed account of them, for such an 
undertaking, however interesting to the botanist, wonld be, for 
practical purposes, useless, ‘The object T have in view is to serve, 
ag far as possible, the commerciul interests of the Australian 
Nommonwealth, by demonstrating the claims of Australian timber 
to the favourable consideration of municipal, railway, and marine 
engineers, architects, builders, and cabinet and art workers, an 
to give only such particulars as may be serviceable to that end. 


‘1 glad to have the opportunity of performing this duty, 
ister Inember of this Saeiety ands one who, for a number 
of years, ls interested himself in Australian affairs, and who now 
sre the honour to represent one of the States whose timber 
cuourees will be passed under review. So far ns this Rociety is 
sea aeeed, as it seeka the commercial as wellas the artistic and 
ihe interestx of its members and of the publie at large, it is 
quite in. accordance with its principles and seope that a subject 
‘of this nature should be treated here. 


It, will he remembered that Inst year a very important paper 
was read in this hall by Professor Schlich on ‘The World's 
'Tinher Sapply,” which was followed by a discussion of high 
value, ‘That paper had, evidently, some weight with the British 
Government, for, during the last few weeks, a committee has been 
formed, under the anspices of the Board of Agriculture, “to 
enquire into and to report as to the present position and fature 
prospects of forestry in Creat Britain.” Ltrustthat that committee 
will also yive at least passing attention to the question of forestry 
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in our Colonies in order to assist the movement there—n move- 
ment the value of which to the Empire at large it would he 
difficult to over-estimate. 


In 1897, a “Commission on State Forests and Timber 
Reserves” was appointed by the Parliament of Victoria, ‘That 
Commission concluded its Ixbours in March, 1901, after taking a 
mass of evidence and making a most careful examination of the 
whole subject. In the 14th and final report, issued a few months 
ago, a copy of which I have had the opportimity, through the 
courtesy of the Victorian Agency, of studying, an interesting 
necount is given of the forest resources of Anstralin from which T 
prapose borrowing my introduction, ‘fhe report says -— 


‘The true forest region of Australia is almost entirely coastal ; 
that iz to say, the most Juxurious tree growth is confined to the 
mountain and hill ranges, which to a large extent follow at a 
moderate distance the trend of the coast, and to the tablelands and 
foothills whieh stretch from these toward the shore line. Where, 
However, the ranges approach closely to the ovenn, as is the ease 
with the Darling hills in Western Australia, the forest belt may 
extend beyond the water-shed some distance inland, its limits 
being clearly marked by a greater rainfall and a more temperate 
climate. ‘Thus, in Western Australia, the great belt of jarrah, 
some 340 tniles in length by 50 to 100 in breadth, which stretches 
eastward [rom the Darling Ranges, has two distinet but narrow 
pelts of tuart and red gum between it and the coast. Within the 
extensive tract of jarrah, in the extreme south-west of the colony, 
is the main karri belt, stretching from Cape Hamelin to Torbay, 
and lying between 115° and 118° Kast Longitude, and 34° and 
35° South Latitude. This region in which the jarrah, karri, 
tuart, and red gum are the dominant trees, has an annual rainfall 
varying from 35 to 40 inches, In somewhat drier districts stretch- 
ing eastward of the jarruh belt, there is a fairly wide strip of 
white gum, enclosing @ narrower helt of York gum, which, as 
regards its northern and southern limits, is almos¢ coterminous 
with the jarrah. Fastward of this again the arid region, where 
the annual rainfall is some 14 inches and under, is entered, and 
the forest rapidly dwindles, changing first to a poorer growth of 
white gum, until, in the sandy wastes of the goldiiells region, the 
vegetation changes to. brush, seruh, and dwarf trees, the latter 
being chiefly Ure euculypts, locally known as salmon, morrcl, and 
gimlet gums, with some belts of pine nt intervals. Along’ the 
shores of the Great Australian Bight the vegetation is seauty and 
inferior, consisting chiefly of stunted encalypts of the kinds of the 
Jast-mentioned, casuarinas, the cyclopis wattle, and grass tree, 
It is not till the province of South Australia is entered that any 
elevated country is met with, and there the Flinders, Gawlers, and 
Mont Lofty Ranges are merely chains of hills of inconsiderable 
extent, ln these ranges the timber consists of the sugar gum 
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the white ironbark, two varieties of stringy bark, the white or 
manna gum she-oak, and in the valleys and ravines red gum. It 
is, however, when the western part of Victoria is reached that the 
commencement of the great mountain system, as well as forest 
region, of Hastern Australia is seen, 


The forest region of Sonthern Victoria corresponds to a_con- 
siderable extent with that of Tasmania, the principal eucalypts 
being blue gum, spotted gum, messmate, stringy bark, silver-top 
ironbark and moantain ash, with evergreen breech and acacias, 
such as the blackwood and several species of wattle, In the north~ 
ern part of the colony the trees are of a kind common to New 
South Wales, Thus the level country bordering the River Murray 
and its southern tributaries is the home of the Hooded variety of 
red gum, intermixed with greyhox and (near the Murray) cypress 
pine, while tue undulating land and low Silurian ridges between 
that river and the mountains are covered with two species of iron- 
bark, stringy bark, and several kinds of box. In New South 
Wales and Queensland, between the Dividing Range and the 
Pueifie, are found some of the finest belts of forest on the Conti- 
nent, “Among eucalypts are several varieties of ironbark, tallow~ 
wood, black-butt, grey gum, spotted gum, turpentine, forest red 
gum, and red mahogany; among conifers the Moreton Bay, brown, 
and Bunya Bunya pines; while among the brush timbers of fine 
grain are red cedar, rosewood, redhean, blackbean, beech, silky 
oak, beef-wood, and tulip. Westward of the ranges in New South 
Wales, where the table land sinks down to undulating country and 
vast plains, through which the tributaries of the Murray make 
their way, the vegetation changes to serab and open forests, con- 
sisting of envalypts, such ay red gum along the watercourses, with 
several varieties of box, cypress, and other pines and wattles. 
Further inland again the timber becomes more sparse, being 
chiefly cypress pine, stunted encalypts, and casuarinas, with ex~ 
tensive areas of mallee scrub. In {Queensland a large portion of 
the country west of the Divide is an extensive plateau running 
into great plains, well-watered and covered with rich grassey, but 
with fitle timber. Towards the centre of the continent, where 
the land gradually falls to avast shallow basin with low hill ridges 
at intervals on its rim, and wide expanses of plain country with 
short watercourses losing themselves in the desert, the tree growth 
ja very scanty, consisting of stunted eucalypts, such as the 
gimletgum (#, salubris, and FE, microtheca, the desert she-oak 
acacias, and mallee. 


Forest ARBas. 


‘The following table, showing the extent of country estimated 
to be under forest in the six Slates of the Ausliulian Common- 
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wealth, is based on spectal returns given to the Vietorian Royal 


Comnni; 


‘ion by the several Governments :-— 


A rent i Bem aren 
Beate. Sq. Milos, | Aree fm Acres. | “in seres, 
652,407 | 427,898,080} 40.000,r00" 
BINST2 | Lasts nso | 20,00 [600 
a7 uM IL-TI7.000+ 


690 


840! 00 


In the second part of my yaper, I propose to deal as briefly 
as possible with the question— What are the prospects of the tim- 
ber trade of the Ausirulian Commonwealth with the United 
Kingdom? 

‘The value of the total British imports of hewn and sawn 
timber for 1900, according to the Moard of Trade Returns, 
amounted to £29,330,638. Of this enormous sum the amount 
contributed by all the States of the Commonwealth was £302,109. 
The amount, however, as given under the head of Exports, 
“Timber —domestic produce and manufactured,” in the States’ 
Returns for 1900 is £194,816, divided as follows:—Westera 
Australia, £187,464; New South Wales, £6,637 ; Queensland, 
£675; Victoria £40, South Australia and Tasmania, atl. Even 
taking the higher figure, the contribution of the Australian Com- 
monwealth towards the total British imports of 1960 was ridieu- 
lously small. ‘The question therefore arises, seeing the great 
market which this country affords and the considerable timber 
resources of Australia, is it not possible to alter this state of 
things for the better ? 

lam fully aware that there is one cmon of immense 
importance—ihe distance of Australia from the Mother cowntey 
and the consequent cost of transit. But, surely in these days of 
shipping combination, with increased economic management, one 
would venture to think that some arrangement might be made 
to cheapen freights, so as to make it possible for Austratia 
to compete with other countrics for tha eupply of high clasa, if not 
common, timbers, This is a matter, however, for the considera 


¥ Marketable timber. Probably one-third of the State may be said. to he 
well covered with timber, of which s largo quantity bas a local value for 
building and other purposes, 
+ Reserves and proposed reserves of all kinds, 5,525,000 acres ; inaccessible 
‘country, 6 272,000 acres. Dera Petes 
oat 20,100,000 neres are covered with marketable timbix, white th 
wins a at thee usefal for loca’ putp sey (inferior timber aud’ brash wood. 
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tion of shipping companies, and, it may be, the various State 
Govertments, as well ag the millowners of Australia, and the tim- 
ber companies operating with Australian timbers, 

Bat there are some other questions relating to methods of 
production and of business in Australia, to which I think 
attention should be called. 

Sir William Thistelton Dyer, in the discussion on Professor 
Sehlich’s paper on The World's’ Timber Supply," is reported to 
have said “he was not very hopeful that Australasia would ever do 
much to aid the timber supply.” May we ask, why not? The 
timber is there, and of its suitability for many classes of work 
there ean be no question. Is it because the exporters or the pro~ 
dueers do not quite understand the requirements of the home 
market, and vo do not take sufficient care in preparing their woods 
for it, or in arranging for a continuous supply at such prices and 
on such terms as would render trade possible? 

1 fear that there may he something in this question, as there 
appears to prevail an opinion among some of the producers in 
Avstralia that the English market will or should take just what 
they like to vend it, ‘The timber may be immature, unseasoned, 
and defective in other respects. It. may have been cut from trees 
grown in varying soils and under dissimilar conditions, And the 
whole may be sent in one consignment without being marked or 
ginded in any way, In this case, the importer, unless he be 
skilled in this species of timber and be able to examine his con- 
signment in detail, would be quite unable to determine its ren! 
vaine, and would have to wait until the user had determined it 
for him. It would not therefore be’ surprising, if disappointment 
and failure ensued, and the prospective trade be ruined, Now if 
thia be ao to any extent, there ix clearly nead of improvement, if 
any effective business, on a large scale, is to be done, 

Care, also, appears to be required in what, the Victorian Com- 
mission calls “working practice,” in the Fovests themaelves. In 
an instructive paper, by the late Mr, G.S. Perrin, FS, read 
before the Royal Victorian Institute of Architects, Melbourne, in 
1893, at the time he held the position of Conservator of Forests 
of Victoria, he said, “Iwould point out {o all interested and 
strougly urge the importance of placing their timbers in the best 
possible conilition in the bands of their customers on the other 
side of the water.” In order to do this, he suggests among 
other things: (1) the ring-barking of all trees intended for 
sawing, at least three months prior to placing on the benehs (2) 
the cessation on the system of cutting timber at the mills 
ina perfectly green state; (3) the atoppnge of the syatem of 
selection of young and immature trees, such trees being invariably 
filled with” sap’ and half-formed wood, yielding quickly to 
decay; and (4) that enre should be taken that none but the beet: 
trees ure selected und that the sapwood and heart wood he 
carefully excluded. Iu treating of ring-barking, he says, this is 
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important “as the tree in its perpendienlar position is more 
rapidly drained of ils sap and natural juices when once the hark 
is cub through into the wood.” Tle condemns the practice of 
“allowing the log lo remain on the ground, in a horizontal 
position, when the sap and the acids contained in the trunk 
percolate into the tissues and must remain there decomposing 
aul gradually rotting the log.” This question,” he continues; 
“cannot be too strongly impressed upon mill-owners.” Ie 
admits that it is not easy to fix the time for ring-barking on any 
hard and fast lines, because of differing Iocal conditions, But 
it should he done when the sap is down. 

What effect the publication of these views may have had 
in Australia, Lam not in a position to say, but T have recently 
read a statement made by a forester of Western Australia, who 
claims a life-long experience in timber work, whose opinions 
certainly are not in Larmony with those of Mr, Perrin, He speaks 
of the ‘sap and the gum in jarrah and other eucalypts as being 
“the life blood” of the tree, and contends that the tree should 
he cnt when the snp is up, because then it retaine all its preserving 
qualities! When the sep is down, the tree is ina semi-dead 
state, and its Insting qualities are lessened! To therefore 
condemns ring-barking. Apparently the engineer, who thinks 
that sap should be expelled, has made mistake, For if, accord- 
ing to this opinion, you got rid of the sap, you lower the 
quality of the wood. 

Another writer on the subject of Western Australian woods, 
speaking with authority respecting the gum (kino) in jarrab, 
and rightly arguing as to the value of this substance, complains 
that the foreign buyer of this timber often rejects it because it 
shows “ gum veins.” whereas these veins show the excellence of 
the timber in which they are found. While this may be per- 
feetly true as to the quality of the other parts of the wood, it is 
not an easy thing to convince an engineer that gum veins are 
satisfactory. On this poiné a gentleman, who understands the 
trade thoroughly, very pertinently snys that while these veins 
may he no detriment "to rough work, such as piles, sleepers, 
and the like, which will stand gum patches in moderation, they 
will not do’ in high class machine worked boards or seantlings.” 
Yn his judgment, which is confirmed hy the opinion of others, 
sewhere gum is concentrated in large patches, the tree has bled 
from cnuse of injury probably,” a fact that the expert to whom T 
refer, would readily admit, This, however, is the conclusion of 
the matter, “if,” says my friend, "the superior merits of eucalyp- 
tus timber depends upon signs of gum, it will take a lot of 
selling in this country.” : . 

Bat as a farther proof of the necessity of an improvement 
in the working practice” to which I have referred, take 
‘another illustration, In the judgment of a municipal engineer 
of Queensland, who has wriiten a paper on the subject, and 
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shonld therefore know something ahout it, to season Australian 
timbers property, they should be immersed in water for 14 days 
to dissolve ihe sup and afterwards be allowed to dry in the sunt 
Such an opinion needs no comment, 

T could anhmit a number of further proofs of Lhe necessity 
of careful considerntion of these matters, if required, but T will 
content myself with one conclnding piece of evidence, A gentle- 
man, who has had, more years’ experience in the timber’ trade 
than he cares to count, and who knows a good deal about 
Australian timbers, writing me on the subject of my paper, 
advises that the attention of those who are interested in the 
timber industry of Australia should be confined, for the present, 
ton few of the better known woods, such as Western Australian 
jarrah and karti; Victorian red gum, grey box, and forest 
Mahogany ; New South Wnles bluckbutt, tallow-wood, turpens 
tine, and spotted gum; and Tasmanian blue gun and two or 
three other varieties, He then says,‘ I cannot too strongly warn 
intending shippers from sending supplies to the European 
markets unless carefully selected and prepared by an experienced 
man, well-versed in the requirements of such markets, as a 
carelessly selected and badly prepared shipment of a new species 
of wood not only entails most serious loss to the producer, but 
creates a prejudice against the wood itself, which will take years 
to remove, however good future shipments may be.” He then 
furnishes an instanee of this in regard to ‘Tasmanian stringy 
bark, which he considers an excellent timber, if properly treated. 
He further says that he regards “ring-barking as advisable in 
in all eases ; and if scantlingsare to be cut, it is essential, All 
the eucalypts are to a certain extent evergreens, but the growth 
ia practically quiescent in the autumn and early spring, eny 
from April to August. It is, therefore, during these months that 
the trees ought to be ring-barked, and they onght not to be 
felled for 15 or, in the case of large trees, 18 months afterwards. 
On no account aust the tree be felled whilst green, and allowed 
to dry on. the ground.” He holds that there is no such danger 
from forest fires, as some Australian foresters appear to think, if 
the trees he ring-barked, seeing that in many of the forests there 
is little undergrowth, while ring-barked trees of the nature of 
eucalypts cannot, in so short a time, be rendered “ bone-dry.” He 
is of opinion that all timbers to be used for piles should have 
the heart “ boxed,” and that the trees chosen shonld be as small 
as is consistent with the dimensions of the piles required. He 
calls attention to the fact that, in a recent contract for piles, 
90 fb, to 100 ft. long by 18 in. square; it was stipulated that the 
bottom of the pile, which of course is the top of the tree, should 
be without wane or rounded edges, This condition necessitated 
the selection of trees of immense diameter, some of which wera 
past their prime, the heart wood near the butt heing inclined to 
be “spongy.” He considers that had some latitude been given 
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&s to wane at the top, trees in their very’ prime condition could 
have been secured, labour and vaste saved, and stronger piles 
would have been supplied. He concludes by saying that the 
best wood of Australian eucalypts is not near the heart, which 
ig well-known by those who have any experience with this class 
of timber, and that, therefore, all seantlings should be clear of 
the pith by, at least, three or four inches, afid that as wood 
invariably shakes in the direction of the medullary rays, and 
scross the annular rings, all scantlings should be gawn on 
the quarter. : asin 
Some of these points are, of course, matters of common 
knowledge to those who are familiar with the trade. Bat they, 
with others relating to the methods of production and business, 
to which I have alluded elsewhere, are certainly worthy .of 
careful altention. : 
Ta conclusion, L.would respectfully submit— —_. . 
First, that importers and users of timbers in Great Britain 
and Ireland should be prepared to give favourable consideration 
to the claime advaneed on behalf of the woods of all British 
Dependencies, und should be willing, in order to encourage the 
trade of (renter Rritain, to make some ancrifiees, if necessary, 
for this purpose. Take, for example, our railway companies... It 
ia well known that hard wood sleepers will far outlast soft wood, 
and that, indeed, for durability there is nothing like them. 
Should not these companies, therefore, be willing to consider the 
question of adopting these woods, even if the prime cont is 
greater to hegin with, than the softer woods to which they have 
heen accustomed ? It has been suggested that it would be well 
for them to inquire into the advigability of doing away . with 
“chairs” on their permanent way, in view of the fact that 
most of the Continental and all the Australian and Ameriann 
railways have done so to the alleged economical advantage of 
the system, Were such a. course adopted, a considerable exten« 
sion of the use of Australian sleepers would be likely to ensue. — ; 
Second, that the British Government should do ite part ta 
assist the development of trade within its own domintons, (1) by 
eareful inquiry as to the timbers grown in Australasia, Canada, 
and other Dependencies of the ‘Crown, suitable for its public 
works and for naval construction, and (2) in every case where 
anch timbers can be economically employed, by specifying them. 
Ihave recently heatd some strong things eaid about the action 
of the: Rritish Government in es ing railway  Slespert for Soult 
African railways from Europe, when sleepers 
and at very moderate prises could have been obtained from 
Australia. Te tne been thought that, in view of the sacrifices 
which Anstralia has made on behalf of the Empire, she deserved 
a little better treatment. 2 : 
: Prd, that the various States of the Ausiratian Common: 
Sneath, ov better still the Federal Government, should concer 
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hneaanies for (1) the conservation, innnagement, and dev 

of the forest resources of each Stato ; (2) the Salneations tecieee 
and testing of all timbers available for export ; (3) the provision 
of all necessary internal transit and other facilities, in order to 
assiat'millowners and others interested in the development of . 
the timber industry in each State, and to encourage them to 
expend more capital upon it; (4) the organisation of a Bureau 
in the city of London, where samples of Australian woods may 
be inspected, und where the fallest information in regard to all 
timbers available for export may be obtained, 


As to the question of the conservation 
development yf Ue forest resources of the ane ane 
no doubt, if they are to become a permanent, not to say an 
immediate asset, the measures necessary must be adopted. On 
this point Professor Scblich, in his paper, said: Surely the 
time has come, or rather it came foine time ago, for a more 
vigorous forest policy, on sensible lines, throughout the Empire. 
Let us strive to introduce systematic’ forest management, more 
particularly into Canada and Australasia, The question is no doubt 
beset by great diffonlty, but where there is a will there is also a 
way. Above all, let the selfgoverning Colonies consider the magui- 
ticent example which has been set them by India, where the pre- 
xervation of the State forests bas now been put on a safe basis, for 
the everlasting: benefit of the people of the country and the Indian 
exchequer.” 1 am glad to know that Dr. Schlich’s idea is likely to 
he carried out in some measure. The eble report of the Victorian 
Royal Comraission refers to the action of the East Indian Govern- 
ment, and to the need of a similar course being adopted in Austral- 
asia. In other States, besides Vietoria, the question of the forests 
is ulso receiving increased uttention. Efforts are being made to 
cheek the lamentable destruction of valuable timber, which in the 
supposed interests of land settlement and agriculture has been 
‘qoing on for so wany years, destruction which has been charac~ 
Ferised as unnecessary and even wanton, In this respect, we are 
all offenders, and offenders against light aud knowledge. In 1878 
Mr, Julian C. Rogets, the Secretary of the Surveyors’ Institution, 
wrote a most informing paper on the subject of Colonial Timbers, 
Which was adoptel as a Government paper and circulated under 
Ciovernment authority. In that he said, “The returns exhibit, 
in a atriking manner, the urgent need for some prompt and 
comprehensive action to stay the influences ab work to destroy 
the indigenous forests which constitnte in many instances, the 
principal natural riches of the Colonies. There is a tendency in 
newly settled countries to regard the timber as a mere encum~ 
hrance to the Jand, and as it generally occupies the most fertile 
soils, the finest timber is that first selected for destruction.” 
Tfad' the information given, aud the advice tendered eo Jong aga 
received the attention they deserved, the condition of the forest 
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resources of Australia and other British Dependencies would have 
been very different from what it is to-day. 

As to the classification, naming, and testing of timbers 
available for export, the enumeration of the various trees with 
their diverse and confusing nomenclature, which has formed so 
large a part of this paper, the varying opinions prevalent as to 
the comparative strength of Australian timbers shown in the 
strangely contradictory tests that have been published, and the 
uncertainty in which the question of the supply of suitable 
timbers for export is involved, render this suggestion timely and 
necessary. 

The same may be said of the provision of internal facilities 
for the development of the timber industry of the various States. 
Those who know anything of the difficulties with which the 
millowners of Australia have often to contend will heartily endorse 
this view. 

As to the establishment of « Bureau in the City of London, 
U think it will be admitted that, while the display of Australian 
timbers at the Imperial Institute is an excellent thing from an 
educational point of view, neither that nor the supply of informa- 
tion at the disposal of the separate Agencies will 80 well moct 
the requirements of the trade, as the establishment of a central 
Bureau in the City, where samples of Australian timber can be 
inspected, and tho most up to-date information ean be obtained 
by engineers and others, who ure only waiting the opportunity to 
help forward the interests of Greater Britain, 

These are matters which, in my judgment, are worthy our 
attention, and the attention of the Governments of the various 
Statea of the Australian Commonwealth, as by their adoption 
the permanent interests of the timber industries of those States 
would be promoted, anda lurge and profitable trade with the 
United Kingdom and the Continent of Europe be secured. 


Dr. W. Scution, C.LE., writes :—Mr. Scammell’s paper hag 
brought an important matter before the members of the Society 
of Arts, As regards the forest question generally, and the timber 
supply of the Empire in particular, Canada and Australia demand 
out special attention, Mr. Seammell’s objects are to show that 
considerable stocks of various useful timbers are available in 
Australia for export to this country and elsewhere, and to bring 
about a further development of the existing exports. While 
heurtily wishing him success in the latter respect, T sincerely trust 
that the Governments of the several Australian Colonies will, 
without further delay, take the necessary measures s0 as to secure 
p permanency of the trade, and not be aatisfied with a temporary 
develoraent, followed by the ruin of the still existing forests. 

From a genera] survey of the data at my disposal, it appears 
that only about LO per cent, of the area of Australia aro under 
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timber forests, and enough has been’said and written to show that 
these are on the highway to rein, “The Commission on State 
Forest and Timber Reserves,” appointed by the Parliament of 
Victoria in 1807, clearly shows that the Australian States are still: 
playing with the forest question. While the splendid forests of 
eucalypte and other trees are, in many cases, for temporary 
political reasons, allowed to be rained, the Legislatures quiet their 
consciences by establishing puny plantations of exotie and indige- 
nous trees, Surely they would do better to look after the oxisting 
forests, and thus perpetuate a supply of timber and other produce 
for home consumption and export. What is really wanted, and 
urgently wanted, is :— toate 


1, To select in each State “a euffisient area of permanent 
State forests, and to put them under a system of efficient protec- 
tion and management, and : 


"2. To remove these State forests from the vacillating influ- 
erice of party politics, by rendering them inalienable, except for 
special and important reasons. 


- These measures need mot for a moment interfere with the 
maintenance and further development of the timber trade, because 
the formation of State forests does not mean shutting them up. 
No doubt considerable areas have been leased away, but enough 
remains to carry out the policy indicated above. 


Another point to which I should like to draw attention is the 
ridiculously smal! revenue which the Australian Government 
derive from this important State property. ‘Taking for instance, 
‘Western Australia, it is said that the total forest area amounts to 
some 97,000,000 neres, of which about 20,000,000 acres are stocked 
wilh marketable timber. In 1899 the exports of timber were 
valued at £583,000, while the revenue paid into the State treasury 
amounted to £17,000, This is not the way to dispose of Stafe 
property, which belongs to the community asa whole, Let every- 
thing possible be done to develop the trade in timber, but let the 
State have # fair share of the profit, wherewith to introduce a 
rational treatment of the forests and to insure their permanent 
yield capacity. Several of the Australian timbers are so valuable 
for a variety of purposes, that a steady demand in sure to arise 
and be kept up. As regards one class of utilisation, Iam, however, 
somewhat doubtful. Creat efforts have been made to convineo 
people that jarrah and karri are the beat timbers for street paving 
blocks, and in all probability they are, At the same, time, I 
believe, that the solution of the question lies elsewhere. My 
personal opinion is, that as soon as motor cara of varions sorts 
have seized upon the traffic in our towns, the Corporations will 
once more Ixy down asphalte, pure and simple, as the most suit 
able, and at the same time, the best paving material froma 
hygienic point of view—Journal of the Suciety of Arta, 
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The Forests of Rusols, 


‘Tne gradual deforestation of Russia is attracting increased, 
attention throughout the Empire, and the Forestry Society as 
well as the Forestry Departnient of the Ministry of Agriculture 
and Domains are disoussing means for regulating the consumption: 
of timber and for propagation, There does not seem to he , any, 
great cause, however, for apprehension, as a recent official report, 
states that forests in Russia now cover an area of 188,000,000 
hectares (464,600,000 acres). Among Europesu countries Sweden 
comes next with 44,000,000 acres of forests. In Russia the foreats 
cover 36 per cent. of the whole aren of the country. ‘The Swedish 
forests occupy 44 per cent. of the total aren, and the Aust 
Hungarian 32 per cent. of the territory of the dual monarcl 
Reckoned by the population, there are 49 néres of forest. to each 
inhabitant of Russia, 9°5 acres in Sweden, 10:4 acres in Norway, 
and °69 acre per head in Germany. The forests have a greater 
importance for Russians than for people of Western European 
countries, as villages and country houses are largely built of wood, 
stone and brick houses being almost unknown, and the foresta 
furnish the main sources of fael supply.—Journat of the Society 
of Arte. et 


UE 


INDIAN FORESTER. 


Vol. XXVIIL] September, 1902. [No. 9. 

ee 

‘Tho Insect World in an Indian Forest and how to atudy it. 
Introoverten. 

Is a note published as an Appendix to Volume XXVIL of the 
Indiwn Forester (1901) [ described, under the title of “A Note 
on the collection and preservation of entomological specimens, 
with a description of the methods to be employed in the study 
of life-histories of insects,” some simple apparatus necessary 
to the woull-be student of the Insect World—whether bia aim 
be thal. of the collector only or Ghat of the investigator—whose 
desize is to make himself acquainted with the  life-histories 
and habits of this exceedingly interesting class of the Animal 
Kingdom, I alfuded shortly to the lines on which this latter 
work should be taken up. 


In the following papers I propose endeavouring to give, in 
somewhat faller detail, some notes upon the great Orders and 
Families of Insects, which E trust will he of service to the would+ 
be student of the invect life of our Indian Forests, Eneh of tho 
Orders will be taken in turn, its characteristics considered, and the 
families containing species of insects of economic importance in 
Forests, dealt with as fully as is at present possible. Insects which 
are known to be or are considered likely to prove injurions will be 
alluded to at some length. 2 


The rea) object is, however, whilst giving hints as to how the 
‘various Orders may be best studied, ruther to draw attention to and 
lay stress upon the various Families which my own experience 
has shown—I should perhaps say is showing—are likely to be of 
paramount importanes in this country, althongh so little at 
present. being known about them, it has been usual in European 
toxt-hooks to either make no ref nee to them, or merely a passing 
allusion to the fact that they ure relative to other better-known 
familics of small importance. Whilst this procedure ia, of eouree, 
quite correct where the Huropean student, who spends his life in 
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Europe, is concerned, the case is rather different when the man so 
taught comes out to India and endeavours to apply his knowledge 
to the conditions around him in the Indian forest. He will soon 
find that the relative importance of many of the families he has 
studied must be rearranged, those he has only touched upon or 
merely heard of must be given prominent place in his rearrange- 
ment, and old well-known friends relegated to the background 
as of comparatively small significance. I will not say that much 
can be done on these lines at present, but 1 trust to be able to aid 
the student to some extent in this direction. 


___ The Insect World in the forest, as elsewhere, may be divided 
into two great groups, in the first of which come the Insects 
actually injurious to ‘plant growth and which are in consequence 
inimical to man, in the second the predaceons and parasitic 
Insects, which from their habits of preying upon their fellows may 
be considered as the friends of the human race. Ht should be 
noted that these latter are in their turn devonted by other insects 5 
whilst fangi undoubtedly aid largely in keeping within bounds 
the enormous increase which would otherwise, and at times docs, 


take place owing to the great fertility and prolificness of Insect 
fe. 


Tn fact, sturly and observation show that in all probability no 
insect exists upon the face of the earth which has not enemies of 
one kind or another to contend with, and which aid in keeping 
down its numbers. That this is-aa it should be becomes evident 
when it is remembered that Huxley ealeulated that the produce of 
a single Aphis (the green blight formed on roses, &e., are Aphids) 
would, in the course of ten generations, supposing all the indivi- 
duals to survive, “contain more ponderable substance than 600 
millions of stout men, that is, move than the whole population of 
China.” The increase of this one family of insects is such that, 
were they not kept under, it has been calculated that in the course 
of two or three years they would, deriving their nutriment directly 
ts they do from the plant in the growing state, leave no plant nutri- 
ment available for other animals save that which might be derived 
from plants they did not attack, In other words, Man would be 
very soon cleared off the face of the earth had not nature provided 
checks against undue increase of its insect’ population. At times 
the preyed-upon obtain for a season the upper hand, and the 
alarming rate at which they then spread is known to all. 


In conclusion, I may say that im these papers I shall only 
make use of such technical terms as are absolutely essential, 
‘whoee explanation is to Le found in any elementary text-book on 
Entomology. I should like to point out, however, that personally 
I consider it inadvisable, when writing for and in the magazine 
of great Scientific Department, to continually endeavonr to 
eliminate all (echnical terms from articles in branches of science 
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which have avery considerable and important bearing upon the’ 
efficient carrying out of its work. A Forest Officer is essentially 
a highly trained scientific man, and can be written to as such. I 
consider it neither advisable nor necessary to write “ down” to the 
pulettered tai) of a Department so manned. The men who evings 
no interest in the subjects connected with their profexsion outside, 
the mere daily routine, and those who, with neither merit nor 
education sufficient, have managed to drop into the service, ean 
alike he left alone in their ignorance. 


In these days when the study of science, having ousted the 
fetish worship of the dead Jangnages from thé place which it so 
long occupied in English colleges and schools, to the detriment of 
the Empire at large, is spreading and making itself the moving 
factor in the-progress of the world, the specialist to be writing on 
a Rotunienl, Geological, Chemical, or Entomological subject, may 
pen his articles on the assumption that bis readers have had the 
elements of a sound scientific education, and that they will be able 
to follow him if they eare to do 20. 


Parr I. : 
‘Tar postrion or ‘rae Ciass Istcra in Tar Aniwat Kinapom, 


It will be at first necessary to consider the position of the 
Insecta in the Animal Kingdom, and with this object in view 
the briefest of summaries of the Kingdom becomes essential. 


Animals are primarily divided into the two great groups of 
the Protozoa or animals consisting of @ single cell only (as, for 
instance, the Amdla} and Metuzoa or multicellular animals, 

‘The Intter are again sub-divided into the Celentera, or 
animals without a body cavity (such as the sponge, coral, jelly- 
fish) und Carlomata, or animals provided with a body cavity. 

‘The Cwlomata comprise the rest of the Animal Kingdom 
and are divided into seven great Phyla, consisting of the 
Platyhelminthes or Flat Worms 5 Nemathelminthes or round 
Worms; Annelida or Farth Worms, Sea Worms, and Leeches ; 
Arthropoda or Prawns, Crabs, Spiders, Seorpions, Insects, 
Centipedes, Millipedes ; Hehinoderma comprising the Star Fish 
and Sea Urehins; Moldusca or Snails, Stugs, and Mussels 5 and 
lastly the Vertebrata or Chordata, comprising the Fish, Frog, 
Lizard, Birds and Mammals, 

"We thus see that the Insecta form one of the divisions of the 
great branch Arthropoda or segmented animals. They may ‘be 
aid to be segmented animals, having three pairs of legs and 
Dreathing by ¢rachea, a system of air tubes ramifying through the 
body and opening on the sides of the insect by means of a row of 
‘breathing holes or stigmata ; the genital openings of insects are 
‘near the posterior eud of the body. 
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For our purpose it will be sufficient to consider the Insecta 
as divided inio the seven’ great Orders—Orthoptera (cockroacher, 
Jnantis, locuct, grasshopper, evickot, &e); Newroptera (white ante 
Tace-winged flies, ant lions, &e.) ; Uymenoplera (ichnenmons, ants, 
bees, wasps, ke.) 5 Coleoptera (beetles) ; Lepidoptera (butterflies 
and moths); Diptera (two-winged Dies); and Hemiptera (tres 
bugs, cicadas, plant lies, and scale inseets), 

Theso’Crders will be considered in detail in Parts Tk to Vit, 
into which these papers will, for convenienea, he divided. Part 
VUI will consist of a short sammary on the subject. 


(To be eoittinued.) 


£ ——- 


——— 


Development of the Sal Forests in Dehra Dun” 


; Tne area under reference is the plains portion of the Dehra 
Dun district, hounded on the N.-K. by the Himalayas, on the S.-W. 
by the Siwalike, on the N.-W. by the Jumne river, and on the 
S.-E. hy the Ganges river, forming roughly a parallelogram about 
45 miles long by about 15 miles broad, 

The chief fentures of interest in the physiography are the 
numerons river-beds ‘locally known as “raus”) which ent up the 
country. These are dry for the greater part of the year, leaving 
exposed shingle beds, often of great width. They rise in the 
hills, forming torrents in the rainy season, bringing down a great 
quantity of déris. : 

‘The strata through which they flow consists of sandstone, 
gravel and conglomerates, with ocensional thin bands of clay 
of a loge and ersily dennded nature, The aren is thus subjected 
to great erosive action by these rivers, resulting in continual 
change in the topography, By Jateral ‘erovion the rivers are 
constantly oscillating from side ‘to side, denuding Jarge areas and. 
converting fertile Ined into shingle beds, with the formation of flood 
plaing, which may become river terraces, as the heds of the streams 
are lowered by yertienl erosion, From time to time these rivera 
change their courses, converting fertile forest land into a shingle 
bed. We may assume, without going very far wrong, that the whole 
of the area under reference has been subjected to this denuding 
action of rivers, and has heen at one time or another in the 
condition ofa shingle bed, Jn faet the nature of the strata indientes 
that they have heen formed by sub-aérinl denudation of the 
‘Himalayas, that is to say, they consist of débris brought down and 
deposited hy river action. 

«1 The elimsie of the area under reference is practically the 
sane throughout ; but we do not find the area oceupied through. 
ont by one unform type of forest characteristic of such climate. 
‘There nre forests of qaite distinct species, eg,, pure shisham foresta, 
mixed foreste, sal forests, ke. - - ‘ 
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| ‘These differences in the vegetation are due to local differences 
in the soil, caused by the erosive action of the rivers; or, in other 
words, to changes in the topography. ‘The main distribution of 
plants is duo to climate, especially rainfall and temperature, but 
the local differences in the vegetation are dne to local factors, 
especially soi] with its water-content, aspect, gradient, &e., or in 
other words, the physiography. 

Where erosive rivera are actively at work, as in the Dun, 
the physiography is continually changing, and these changes are 
followed by changes in the vegetation. If there were no forces at 
work in changing the physiography, the atraggle -for existence 
would ultimately lead to the formation of a more or less uniform 
type of forest throughout a region with the same climate. Within 
a certain region having the same climnte tbronghout, there is a 
steady developnient of the vegetation towards one type, charae- 
teristic of Uhat particular climate. Thus inthe Dun the highest 
stage in the development of the vegetation is the sal (Shorea 
robusta) forest, and all other forests are gradually developing 
towards this final stage. That they have not attained this stage 
Jong ago is duc to the constant changing of the physiography, 
caused by the denuding action of the rivers. 

Asalready stated, it may be presumed that the whole of the 
Dun hns been at one time or other in the condition of a shingle 
hed, but a large proportion of the area is now covered with an} 
forest. ‘The sal isa tree of an exacting nature, requiring good 
fertile moist soil, with good drainage, and is a species severely 
damaged by frost when young, so much so that it ennnot come up 
in open places except under the protection of other trees. The 
sal foreats cannol, therefore, have come directly into existence on 
open exposed alluvial shingle oils. Alihough it is not 
possible to actually observe the successive stages in the develop~ 
ment of the sal forests on the same area, as the changes are 
gradual and may occupy a long period, yet an examination of the 
existing types of forests and of what is now taking place leaves 
Tittle doubt as lo the stages through which the sat forest is 
ultimately developed. 

‘The general types of forest sre :— ; 

@) Pare shisham (Daldergia Stoo), or khair (Acacia 
Catechu). 

(2) Mised forests* with isolated shisham or khair. 

(3) Mixed forests” with no shisham or khair. 

(4) Mixed forests* with isolated Zerminalias and sal. 


* Thase mixed forests covtain such specios ns Bombar malabaricum, 
‘Aegle Marmelos, Odina, Woatier, Phyllanthus Embliea, Moringa pterygosperma, 
Kyilia calycina, Grewia’ vestita, Albizzia Lebbek, Cascaria tomentosa, Milettia 
anvienlata, Stephygyne parvifolia, Ehretia laevis, Careya arborea, Ading cordi- 
folie, “Arogowons intyolin, Stereopermum saventeny Carisea apinnrunt, 
‘Hollarvhena anti-dysoterica, ua, Adhatoda Vasiea, Miliusa velutina, 
Semecarpus Anacardinm, Madlotus philippinensis, Engenin aperentata, Schlei~ 
chera trijnga, Bauhinia matabarica, Lagerstremin parvifiora, &e. 
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5) 8 pete Caz Ath, 3 
pues al forests predominating, with Terminaliaa and mixed 

= 6) Pure sal forest. 

‘These different types of forests i 
through which the sal furest is nltinetely deve oer 

Pare ahisham forests are found alon; iver 

1 hi f 5 1g the river-beds 
allueium, They originate from seed deposited by Hoods on lend 
al eae left ahove the erosive action of the river, which we may 
call ood plains,” and it is only under these pectiliar conditions 

at natural shisham forests are formed, and as these conditions do 
not again appenr, the original shisham forest is unable to reproduce 
itself on _the same aren from seed, but is sueceeded by a mixed 
forest, which aifords a very good example of « change in vegetation 
ue toa change in physiography. Shisham being a light-demander 

thins out early, and other species, such as Bombyx, Aagle 
Marmeloe Otina, Kydia, Grewias, Albizsia Lebbek, Mallotua, 
Carearia tomentosa, Ehretia, Stephygyne, &e., gradually appear, 
and in time get the upperhand, forming mixed forest with 
isolated shisham trees, 


The presence of shisham is important, as indicating the com- 
parative age of the topography.” The pure shisham originates on 
anew topography left dry by the river. ‘The presence of isolated 
shisham trees in the mixed forest indicates the alluvial origin of 
the soil and that the topography is still young; the absence of 
shisham indicates an older topography, As time goes on the soil 
improves under the mixed forest hy the formation of humus, and 
Terminalia tomentosa appeats and eventually sal, When once the 
soil has reached a condition suitable for sal, this species rapidly gets 
the upperhand, partly owing to its shade-heuring natare, and ousta 
other species, eventually remaining in possession of the ground. 
‘This steady development may not take pluce uniuterruptedly. The 
river may start. on a second cycle of erosion before the final stage 
ig reached, and thus we may find a mixed forest in a state of 
retrogression towards the initial stage, instead of developing 
towards the final sal forest stage. 

It is only under certain favourable conditions that the shisham 
forest is formed, 80 that this species does not, always commence the 
development towards the sal forests, Flood plains may be formed 
withont the development of ashisham forest on them. In this 
case the first two stages mentioned above would not occur. ‘The 
Iund instead becomes covered with such species as Orthanthera 
viminen, Calotropis procera, Saccharum and other grasses. As soil 
‘improves shrubs appear and finally trees, forming a mixed forest ax 
in the case already mentioned, to be followed by Terminalias and 


The last speciva to disappear and those found asacciated with ral are 
ehielly Kydia calyeina, Grewia, Phyllanthus Emblica, Lagerstremia par vi- 
fora, Senecarpus -inacardium, Careya arborea, Adina cordifolia, Maltotua 
‘philfopinensis, Lnvenia opereutita, Sterecepermun suaerolens, Bauhinia malar 

rica. : 
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finally sal. ‘The sal forest is thus gradually developed through 
suceessive stages. Certain mixed forests of a young topography 
present an abnormality in containing old Adin or al trees, which 
must have been in existence before the present topography was 
formed. These are old trees which have resisted the denuding 
floods, and have been left standing ou the new topography after the 
river hus receded, 


The erosive action of rivers is greatly increased hy interference 
hy man, by incendiarism, excessive grazing or felling. 


A similar method of gradual development through successive 
stages may probably be traced for the forests inal] regions subjected 
to denuding agency, and the Forest Officer, by understanding the 
‘conditions under which partienlur forests are formed and the 
physiographic changes taking place, will be in a better position to 
make suggestions for the future management of forests under his 
charge, The failure of natural reproduction may often be 
explained by a change in the topography since the original forest 
of that, species was formed, as in the case of natural shisham forests, 
The presence of a particular species in the ground does not 
neceswarily imply that the same area is in condition to maintain 
another érop of the same species: the topography may have 
changed since the original forest was formed. Land once moist 
may be left high and dry hy the vertical erosion of a river hed, 
which change in topography will be followed by a change in 
vegetation. Jt istherefure importanh to ascertain what physio- 
graphic changes are taking place and what will be the resulting 
changes in the vegetation, 


24th June 1902. B. O. Coventry, 


Forests of the Jubbal State, 


In Juno 1901, Lhad an opportunity of tonring through a por- 
tion of the foreste of the Jubbal State in the Simla Hills, Being 
one of several small states coroprised in the District, aud being, 
moreover, situated in the Himalayas away from all tour-routes and 
thoroughfares, it is scarcely known beyond the limits of the Dis- 
trict, Lhave tried to shew in the following pages that it never- 
theless deserves notice, expecially from Foresters. 

‘The Jubbal State is about 250 square miles in area, compris+ 
ing mainly two valleys which are drained by the rivers Shalla 
and Minis, hoth tributaries of the Tons river—itself the most 
important of all the tributaries of the Jumna. Of the total area, 
about 100 square miles are under the Forest Department, of 
which about 12 are blanks or under cultivation, the rest being 
wooded. . 

‘A large, crooked ridge, known asthe Kakradhfr, which, 
starting from the Chur Peak, at lirst stretches towards the east, and 
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then after a short turn towards ti 
straight east again as thr as the Ton bas uk it abet Seca 
Sangota, marks the water-parting of the two main valloce amd 
forms, es ib were, the backbone of the Jubhal country. These ae 
several peaks init of which Chogal, Kau, Gutn and Ishar are 
notable, varying in height from 7,000 to 11,0 rea ont: 
i ; ; ZZ ,000 feet. ‘Two out- 
lying areas iu the shallu valley belong to Sirmoor, the premi 
of the Ilill States of Simla. A x aera ait 
sa set-off, Jubbal ‘possessen the 
whole of the wooded part of the Patal valley, west of the great 
Manilhadhar which, starting from the Chur, separates the Shalla- 
valley from (he Giri valley. The capital of the State is, however, 
outside the tract of country comprised in these three valleys. It 
is in a small portion of the State lying in the valley of the Bishga 
which drains into the Péhar, the largest tributary of the Tons, 
this poction heing connected with the main territory by a narrow 
neck between the Pandur and Taroch states. The Minis, Shallu 
and Patil vnileys, like several others, radinte® from the Chur in 
varions directions, not so the Bishgn valley, which is cut off by a 
gigantic ridge, marking the western and northern limits of the 
Shallu basin. It is indicated by severat high peaks, the most 
notable heing Chogat, Baigat, Kuper and Chachpar. Paternal 
is situnted on this ridge. 

‘The prevailing geological formation 1s slate, On ridges and 
exposed spurs it has generally weathered into shale, bat towards 
the Chur is a band of mica-schist where, therefore, the ¢oil is very 
mienceous, On and around the Chur huge blocks of granite, 
often gneissoge or schistose, abound. In some places the granite 
contains large elongated erystals of tourmaline. In the slate 
bands of limestone occur in places. ‘Ihe slate is for building 
purposes of a. much superior quality to that which forms the 
Chakiata series of Jaunsar and, perhaps, might be quarried for 
export down-country. 

‘The rainfall of Jubbal is probably similar to that of Jannsar, 
where il is (rom 60 to 75 inches in the year. That in the Shalla 
valley, however, is perhaps somewhat lighter than elsewhere, the 
rain-cloude being obstructed by high ridges on all sides, nnd_ the 
valley presenting to them along narrow gorge at its exit on the 
Tons. =e 

‘Phe Shalla valley, however, is the most picturesque part of 
Jubal, It is fairly well popnlated and in consequence not very 
daueh wootled, although just enough of woodlands have been left 
in patches, especially in ravines, to break the monotony of the 
Tong stretches of terraced fields of the villages. ‘The villages them- 
selves, with their apricot-orchards and neatly-built chillet-like 
houses perched on picturesque hill tops or gentle slopes, look ex- 
‘tremely attractive. ‘The Minis valley, especially the upper part of 
it, presents a striking contiast to this tame, though beantifl, 
scenery. ‘There the forests are in large masses, eombre and 
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dark-green towards the Chur whero silver fir in ‘both its forms 
predominates, searcely relieved here and there by the still 
darker foliage of the Kharshu, but of a lighter colour further down 
where (hey look somewhat familiar to persons who have seen 
the helter class of foreste of Jannsar and Tehri-Garhwal. ‘This 
ia the region which is most worth a visit by Foresters and also 
by lovers of grand forest scenery, To the former the visit will be 
ay instrnetive as interesting. 

Tie Chur, about 12,000 feet, being the highest peak for miles 
away and being well wooded almost up to the summit, commands 
fa panorama of exceptional grandenr. It is about 35 miles from 
Simla and a good bridle road rung from it through Fign nearly 
upto the summit, The Jubbal Forest Department has made 
good inspection roads traversing the forests of the Chfuua Block 
and all the forests of the Bhéla and Banah valleys. But I 
would warn Enropean travellers against leaving Magn‘ withant 
providing themselves with supplies aufficient for the namber 
of days they propose to be ont, and also against coming unprovid- 
ed with tents, When the Sait-Tiuni road is completed, the 
Minis valley will become accessible to travellera from Dehra 
and Chakrata. At present the only route for them is through 
Tiuni, Piuntra acd Deya, which is very circuitous. This was 
the route taken by me. 


‘Forests IN THE SHALLU VALLEY, 


‘Ax mentioned before, the Shallu valley is poor in forests. 
“phere is an excellent bit of Deodar forest on either aide of 
the Shamtagidh near Maritch, ealled the Chhénog forest. It 
ig in a well-sheltered corner, rather far from the larger villages 
and no facility at present exists for extraction, circumstances 
which vo far to account for its existence. But for this, the 
whole of the northern half of the Shallu valley (having generally 
a sontern or western exposure) is almost treeless. “The Mus- 
soorie-Simin rond runs through these bare and dreary hills 
nearly the whole way from ‘Tikri to Piuntra. 


Along the right bank of the Shalla there are patches of 
Chir forests aggregating about 2,000 acres in area, but they 
are not much cared for at the present moment, many of them 
not being even fire-protected. About 12 years ngo some 300 
trees were sold standing at Rs.3 per tree, but since then no 
purehaser has been forthcoming and the present Working Plan 
has, Twas told, left the Chir forests entirely out of account. 
‘The trees are of fair size and are in places quite as good as are 
seen below Kathian in Jaunsar, z 

Above these comes a helt of typical Deodar forest, extending 
from above Piuntra all the way to Sarain and Khagna, the 
characteristic feature of which is-that it has been worked 
over by traders or contractors nnder leases on absurdly ensy 
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terms, and has in consequence been very much ovérworked it 
places. Some of these men built houses which now share the 
ynin their tenauts spread among the once rich and beautiful 
forests that, surrounded them. The mature trees that are now 
found in these parts are generally worthless as Cimber, being 
hollow, partially rotten, or too much branched, but until they 
tumble down they are of value as seed bearers, ‘The regeneration 
has happily been’ very good on the whole, especially where grazing 
is not too heavy. Kail is everywhere associated with Deodar, 
especially in the thickets, and needs cutting in many places ta 
set free the Deodar. The earliest history of forest operations was 
enacted in these forests. , There are blocks of forests, especially 
in the valley of the Hamalti, a large tributary of the Shallu, ¢. gus 
China, Sudin, Khagna, etc. where utilizable Deodar trees are 
now being removed under the provisions of a Working Plan which, 
however, has not yet heen published. 

Above this belt, on the Minis-Shath water-parting occupying 
the higher clevations, isa more or less continous strip. of fir 
forest which has never been much worked, but is open to grazing 
for Gujar’s cattle. 

Forests In THE Minis VaLtey. 

In the-Minis valley the forests cau be classed under the 
following three categories :-— 

(i) Those that were ent over hy mmticensed sleeper-cutters 
in days before the constitution of the State Forest Department. 

(ii) Those that were worked under the former members of 
the Forest Department in days when the requirements of Deodar 
were very imperfectly understood. 

(iii) Those that are being worked now under a Working 
Plan or at any rate under tle supervision of the District Forest 
Officer of Simla. z 

‘To begin with the first. Of several such forests I could see 
only part of one, the Topla Forest. It is situated in the Bhalu 
valley on the north slope of the Topladhar. 

The old practice all over Jubhal was for timber-culters to 
obtain a general permission from the Durbar to exploit a certain 
forest and then to cut as much as they wanted to or could. No-~ 
body foresaw the evil of this and the State possessed no agency by 
which it could control their action even if it had the desire to do so, 
All that it did was to post a few ill-paid Darogas at convenient 
floating depits, whose ostensible business was to check the timber 
passing by their depats and to remit to the State treasnry the 
royalty levied on them. It was noborly’s business to see how the 
Daroga discharged his very responsible duty, or how he managed 
to live like a Jord on a pay of Rs.5 to Rs1G a month. Less, fir 
jess indeed, was it anybody's business to see how the forests fared 
under such conditions, 
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‘The timber-cutter had only to choose a convenient bit of 
forest, and to apply for permission to ent timber. Topla being 
fone of the best forests, both in point of its stocking and its 

uveiient situation, was a great favourite with them.. Rut 
in 1889, rumomrs were afloat that restrictions were going to 
he imposed which would compel them to take licenses and to pay 
a higher rate of royalty. On hearing this it is said that they cub 
down 1,400 trees in 24 hours. : : 

The Topla Forest seems to have been at one time a more or 
less even-aged mature crop, for at the present moment only 
scattered muture trees are seen over a dense crop of young repro- 
duction whieh must have come wp alter, and probaly in conse 
quence of, the heavy fellings which, without the knowledge of tho 
perpetrators, were perhaps in the nature of an open secd-felling, 
‘This indeed seems to be a conspicuous feature of nearly the whole 
of the Jubal Forests, Wherever fellings have been heavy within 
certain limits, regeneration has come up very well. 


In the second type, too, the fellings have in some places bert 
very heavy, eg, near the village of Juilnu on the right Hank of the 
JudInu khud, which was cut over in 1#92. Bat the chief feature 
of this type of forests is the excessive zeal with which girdling 
work was done by the State Forest officials, ‘These were trained 
men, but unfortunately the Jaunsar Division had erred in the 
same direction and no one had yet raised his voice against the 
blunder, soit was no wonder thab the Jubbal men thought they 
could do no better than copy what they had seen in their “ train- 
ing ground.” Copy therefore they did, but unluckily for the 
forests, ona very much larger seale. Up to about 8,000 feet the 
imistake has not been quite so fatal; for being in its proper home 
Deotar tias been able to hold its own and does not seem to 
iiss the enormous Kail aud other trees killed out frum its midst. 
Not so in higher elevations, Here the girdling has done ahsolute- 
ly no gond to the Deodar, but bas afforded a most excellent chance 
to the usual weeds, such as Rosa, Rubus, Ribes, Viburnum, &c., to 
monopolize the soil, in many places smothering the very seedlings 
the gindlers sought to favour. Stately spruce, silver fir and oak 
trees have been girdled, hundreds in places, over a few miserable 
leaderlexs Deodar seedlings which possibly lad been under suppres- 
sion for scores of years, The dead giants now stand, ugly and grey, 
like masts uf ships, a menace to wayfarcrs and workers in the 
forest on a windy day. Kanda, Sardo and Munilog forests shew 
examples of this kind of girdling, the lust-uamed being, perhaps, 
the worst. 

We now come to the third type of forests in the Minis valley. 
‘These are by no means virgin forests ; still when the Working Plan 
was being framed, they were found to contain a sufficient number 
of exploitable trees to justify fellings within a possibility fixed by 
the Working Plan, ‘These are Charan, Kanab, Malbat, Serti 
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Reoshti, Mahsmund, Jniilnu, &e., all on the northern flank sf the 
Minik valley. At the time of my visit only Juclnu and Mithat 
were being worked. It should be noted that the Working Plan hae 
included under similar operation a few blocks of forests in the 
Shallu_ valley, ¢.9., Chiuna, Sarfin and Khagna, all at one time 
worked over heavily by sleeper-cuttera, 

Working or tne present Forest DerartMent. 

The aystem of working is very similar to that in vogne in 
Jaunsar, with this important difference that here each tree marked 
for felling is consecutively numbered and entered in a register 
which gives the girth, and in a few words its condition, expecially 
such as justify ils selevtiou for felling, This obvtonsly has many 
advantages. 


The Forest Department of the State has entered into @ 
contract with the Oudh and Rohilkhand Railway to supply 45,009 
. G, sleepers annually for 4 years, delivered at Jagadhri, To 
allow for loss in transit about 50,000 are cut in the forest. 
Shorter pieces ure converted into M. G. sleepers and thinner 
pieces into karries, These find ready purchasers at Dakhpathar 
and Abdullapur. The sleepers are “not. sawn on all four sides, 
‘They are generally simply trimmed or axe-hewn on one or two sides 
and sawn along the others, In the year 1900-1901 altogether 
66,787 pieces were converted. For all this, 2,297 green trees and 
98 dead trees wore cut, besides 28 removed in thinnings. About 
3,000 pieces of timber were lost in transit. So far as T could 
judge, the trees had been well selected in the coupes that were 
being worked and the wastage in sawing was remarkably little. 
The sleepers also are very well made, judging from the fact that 95 
per cent. are generally accepted as first class by the Railway 
authorities, 

Adepdt has been established at Rihér on the Judlnn khud 
which is fit for floating in the vainy season below that place. 
All timber is carried on coolies’ backs down to the depdt and this 
constitutes the heavest of all working items. Below this point, 
down to the Chari depdt on the Minis, a distance of about 6 miles, 
telescopic sliding is resorted to in the rainy season. Below Chari 
the timber is allowed to float unaided. For a distance of sbout 
7 miles, the Minis runs between Jubal and Sirmoor. The latter 
State, therefore, charges royalty on timber floated in it by the 
former, From the mouth of the Minis to Dakhpathar the transit 
ja controlled by the Jaunsar Vorest Division. The rest of the 
career of Jubbal timber is similar to that of all other timbey 

ssing through Dakhpathar, with only this difference that very 
Fittle of it, any. is taken beyond Abdullapur (Jughadri) where the 
N.-W. Railway crosses the West Jumna Canal. 

The expenditure on sowing and planting in 1900-1901 is said 

lo have been only Its,173, This-sceans very inadequate considering 
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the extent of blanks, over 7,000 acrea, existing inside the forests, 
especially in Bh4lu, Judlnu, Kanab and Reosbti, In some forests, 
4g. Kanah, Mathat, ete., natural seedlings are found in dense 
masses side by side with vacant spaces. ‘The lutter can easily be 
filled up at a very sinall ontlay with superfluous plants taken 
with a bull of earth during the rains from the forener. 

It is a curiona fact that the Forest Dapartment has to depend 
almost, entirely upon foreign Ihour for all its work, ‘The sawyere 
come from Chamba and Kulu, the carrying, rond making, ete., are 
done by Garhwiilis, the flouting is done by men from Kangra to 
‘whieh country helongs algo the Banin wha supplies provisions to 
thecoolies. ‘The children of the soil seem to be indolent in habit, 
and thongh they live in much neater bonses in hy far cleaner 
surroundings than their neighbours acrose the Tons, they are fat 
less enterptising and care very much less for cash. ‘They engage 
themselves only in cultivation which, however, they seem to carry 


on in a more improved style than the Jaunsaris, ; 


The purveying arrangement presents a novelty worth 
noting. Instead of  subsidising a Bania for supplies, the State 
gets from 8 to 13 per cent. on sales to workmen for its grant of 
monopoly. ‘The workmen donot pay eash for what they také 
from the Hania, but hand tim an order from the contractor int 
charge of the work or an authorized: offiial. This forms thé 
nasis of aecount with the Bania on the one side and with the 
coolies on the other. In spite of this subsidy it is significant that 
the selling rates und wotking rates are very much the same as 
those prevailing on similar works in neighbouring districts. The 
Bania at present has his shop at Bhalu and brings his supplies on 
mules all the way from Simla, over a distance of about 50 miles. 


» ‘The State Forest Department is much vexed over the grazing 
question, It does not allow foreign cattle—those brought by 
Gujars—to graze in any forest where Deodar grows, relegating them 
to the at present valueless high level fir and oak forests. But the 
village cattle are allowed to graze everywhere without restriction: 
‘The Department is erying out for a proper settlement of villagers” 
rights, especially in this respect, but the Durbar has not as. yet 
seen ita way to necede to thia wise demand. The result is thaé 
near villages, within a radius varying from one quarter to ono 
mile according to their magnitude, regeneration is generally ‘nil 
Fortunately, however, villages are comparatively few in the 
Vicinity of the better classes of forests—the bulk of the population 
being congregated on the right flank of the Shallu valley, where, 
aa already stated and perhaps owing to that very fact, valuable 
forests are few and far hetween. 


<The forest areas have al] been well demarcated by means of 
snbstantinl boundary pillars aud linea, leaving nothing more to 
be desired in this respecty The Imperial Forest survey has take 
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in hand the siurvey of the State forests, When this is completed, 
accurate maps will be available, 


Protection from fire presents no great difficulty so far ad 
physical conditions are concerned. Buthere again the Depart- 
ment ig much bumpered hy the apathy of the Durbar which ia 
loath to take any notice of delinquency in this respect on the part 
of the’ ryots, much more go to punish them for it, 

‘The flora of Jubal is very similar to that of Jaunsar, espe= 
cially as regards composition, but the conbination and the zone of 
‘oceutrence with regatd to some trees are somewhat different. 
‘There are many places, eg., the Kan peak, the forests above Bhalu 
and Kanda, etc. where the Kharshu ok (Quercus semecarpi- 
Jolia, Sm.) is ford mixed with Aiyar (Pieris ovalifolia, D. Don) 
and Deodar, | Such a combination is not seen in Jaunsar. Aguin, 
in Jaunsar Pinus excetaa, Wall, and Picen Morinda, Link., are 
hever seen below 6,500 feet, but in the Patal valley they go as far 
down as 4,000 feet, the former even luwer down, associated with 
guch species as Cedrela Toona, Roxby Melia Azedarach, Linn, 
and Grewia oppositifolia, Roxb., side by side near villages with 
the plantain and castor-oil plants. ‘They occur so low generally is 
pen village forests, where they are heavily lopped for litter a 
gonsequently look far from happy, never getting beyond the pole 
stage,—yet there they are. 


Deura Dun, the 30th June 1902. Upenpranati Kanviiat. 
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TIl-OFFICIAL PAPERS AND INTELLIGENCE. 


Quarterly Report of the Director of the Selentiflo and 
Technical Department of the Imperial Institute. 
Imperia Institute Roan, 

Lonpoy, 8. W., 
17th January 1902, 


I Lave the honour to forward herewith, for submiasion to your 
Committee, the Quarterly Report of the Director of the Seientifie 
and Technieal Department. 


In the commencement of that Report, Professor Dunstaf 
refera to the possible issue, during the present yoar, of a volume 
of teclinical reports and scientific papers which have been issued 
by the Institute from his department. This subject has still to 
receive the consideration of the Executive Council at a convenient 
opportunity ; and, should such publication be agreed to, the volume 
would probably also include certain purely technical reports of 
special interest, furnished to the Institute from other sources, 


The action of the Foreign Office and of the Colonial (Office, 
to which Professor Dunstan directs attention in the fourth 
paragraph of his Report, was taken upon the recommendation 
of the Advisory Committee appointed by the Executive Council of 
the Institute, in connection with the ‘Scientific and Technical 
Department. This Committee, which includes representatives of 
the Foreign Office, the Colonial Office, the India Office and the 
Board of Trade, approved of the extensive circulation of a 
Memorandum which I prepared on the scope of operations of the 
Scientitie Department; and this circulation has already been 
attended with useful results as pointed out by Professor Dunstan. 


Thave, ete, 
Fy A. Anew, 
Honorary Secretary and Director. 
To. 


Major-General Sir Owen Tupor Burne, G.C.8.L, 
Chairman of the Indian Conmittee. 
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Iurertan Istirure. 


Quarterly Report on enquiries conducted for the Government 
of India by Professor Wyxnuam R. Duxsrax, M.A PRS. 
See. CS., Director of the Seientificand Technical Department 
of the Imperiul Institute, 


In making my Quarterly Report to the Indian Sub-Committee 
on the investisations conducted for India in the Scientifie and 
Technical Department of the Imperial Institute, I take the oppor- 
tunity of expressing the pleasure with which I received the 
announcement, that the Government of India had sanctioned an 
inerease in the annual grant made to this department, This 
action will enable better provision to be made for the conduct of 
the several important Indian investigations which are at present 
engaging the altention of the department. 


It is also satisfactory to learn that the Department of Revenue 
and Agriculture will be prepared to determine those investiga- 
tions which it may consider useful or necessary to be proceeded 
with in turn as the current work of the department will permit. 

With reference to a number of enquiries which have been 
received, some through the India Office, for copies of the reports 
made by this department on Indian and Colonial Economie pro- 
ducts, which at present can only be answered, as far as India is 
concerned, by furnishing copies of the Annual Reports of the 
Indian Sub-Committee, it is not improbable that during the pre- 
gent year a first volume of technical reports and seientifie papers 
from this department may be issued by the Imperial Institute. 
‘As some of the reports on Indian products have been published 
inthe Agricuturad Ledger, it wonld be a convenience if 1 were 
supplied with a number of copies of each of these for distribution 
to applicants, 


In the autumn of last year despatches were sent from the 
Foreign Office and from the Colonial Office, covering a Memoran- 
dum on the scope of the operations of this department, mggest- 
ing that it wight be utilised by on Consuls in foreign countries, 
and by our representatives in the Crown Colonies and Dependen- 
cies, for the purpose of obtaining technical and seientitic infor 
mation as to economic products, Tn the conse of his despatch, 
Mr. Chamberlain drew the attention of the Colonial Governments 
to the action of India in appointing a special officer, the Reporter 
on Economie Products, to be the means of communicating to this 
department information as to the subjects and materials which 
require investigation, chiefly m the interests of commetce and 
manufactures, “It is understood that the India Office has caused 
this Memorandum ta be forwarded to the local Governmentd in 
India, so that India may be fully informed of the facilities offered 
by this deportment. : 
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The result of the issue of these despatches from the Foreign 
Office and the Colonial Office has been to bring a very large 
number of enquiries ax to mineral and other econamic pradnets 
which our representatives abroad consider might be utilised in the 
interests of British trade. 

append notices of the reports of enquiries which, since the 
date of my last Quarterly Report, have been communicated to 
India, and also of the principal Indian investigations which are 
now being conducted in the Laboratories. 

Tanninc Matertats. 

Reference has been made in # previous report to the investiga- 
tion commenced at the instance of Mr. Ribbentrop, late Inapector- 
General of Indian Forests, of the barks of Shoree robusta and 
Terminalia tomentosa, with the view of preparing from them a 
satisfactory tanning extract, such as would commend itself to 
Enropean tanners, “The preliminary results of this enquiry were 
eatisfactory, but it has been temporarily stopped owing to want of 
material. Advice, however, has now been received of the despatch 
ofa large quantity of both these barks by the Inspector-General 
of Forests, and as soonas they arrive, the investigation will be 
completed as rapidly as possible. 

With reference to the full report made by me in July last on 
the tanning value of Casalpinia digyne, Lam hoping to receive 
shortly from the Reporter on Economie Products information as 
to whether it is likely that a supply of this material could be 
depended upon from India at the price named. I also expect 


to receive a reply from him as to the cultivation of Cesadptnda 
brevifolia, to which I drew attention at the close of the Ieport 
referred to. 

Potsonous Foop-Gratns. 

A further examination of the seeds of Lathyrus sativus is 
being condueted with fresh material received through Mr. J. 1. 
Fuller, having been collected in the village of Riano in the Damoh 
district, whore poisoning by Lathyrus is prevalent, As soon ae 
the chemical constituents have been ascertained, ¥ intend to make 
arrangements with a physiologist to ascertain thelr exact phy- 
siclogical action, 

My attention having been recently ‘directed by Colonial 
botanists to the fact that several plants bearing food-grains are 
reputed to be poisonons under certain conditions, I have communi- 
cated with Dr, Watt, asking his assistance to procure samples of 
young Millet or Sorghum, and of the seeds of Phaseolus tunatus, 
so tliat their supposed toxic properties may bo invastignted, 
These enquiries ate likely to be of eonsiderable interest and 
importance in couneetion with a general examination of poisonous 
food-grains and fodder-plants which bas been. recently under- 
taken in this department at the request of several of the Colonial 
authorities, 
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A paper giving an account of the investigati 

pa 1 weetigation of th r 

an lg of tet pae a ay Bag of ae 
has been published in the Philosophical I'ranaactions 


of the Royal Soci 
ot Waite meee copy has been forwarded to India for 


MepicaL Prats. 


Tn accordance 
Products a Mental eae te ee penis ae 

dit has been made, and the resuli: riad ia terre 
last. Only a sinall quanti restilés were reported in October 
investigation, and aot naterial was available for this 
seed contains no strychnine, but’ ts it probable that this 
requites to be verifiod by tho cea oan eration witch 
theists tine a A n of more material and at, 
See eanie soln Indian varieties of Sirychnos by the Reporter 

The work 0 ini z 
and it is intended to prepare several reperte on this neo ore 
the present prepare several reports on this subject during 

p esent year. Ih this case the work of isolating and studying 
the poisonous constituent has been extended to the study of its 
physiological action, a research which has been undertaken by 
Professor J. T. Cash of the University of Aberdeen. 

‘A consignment of the reots of Aconites palmatwm was 
applied for last year, Lut hae not yet been received, As soon as it 
arrives, a further investigation of these roots will be commenced. 

Funes, 

I reported in October Jasb on some samples of Agave or Sisal 
fibre grown in India, somo at Sabaranpur, others in the Gwalior 
State and in South Sylhet. ‘The resnlts of the chemical examina. 
tion of the fibres was satisfactory, and a good quotation was 
obtained from the fibre brokers in’ the event of cerluin of the 
samples being more carefully prepared. On this point I have 
made certain suggestions in the Report referred to. 

In November last. I sent to India a report on the properties 
of two varieties of Indian Jute which had been offered for sale on 
the London market, but were not represented among the fibres 
shown in the Indian Section of the Imperial Institute. In this 
report { have asked Dr. Watt for certain information with refer- 
ence to the origin and preparation of these fibres which appear to 

command a fair price ou Use London market. 
GRAPHITE. 

At the request of Mr, F, R. Mallet, formerly Superintendent 
of the Geological Survey of India, an examination has been made 
of a sample of Graphite from the Kalahandi State, having been 
sent to him by Dr, I, Walker, formerly of the Geological Survey. 
‘The chemical analysis of the samples showed that it contained 
much mineral matter, and was not equal to Ceylon Graphite of 
average quality. A part of the saiple, together with a statement 
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of its composition, was sent to one of the largest users of (Graphite 
in this country and a report obtained on its technical and com- 
mercial value. The conclusions arrived at by this firm were 
not satisfactory and the material was reported to be of small 
value. 

Gus. 

A number of Indian gums, likely to be of service in the Arts, 
are being examined in this department, in continuation of two 
previous reparts on this subject, One variety is receiving special 
consideration on account of the peculiarity it possesses of acquir- 
ing acid properties when it is kept. 

2 Inpia-Runper. 

No new samples of india rubher have heen recently-received 
for examination, but the investigation of the coagulation of rubber 
latices is being proceeded with. 


Wynpaan R. Dunstan, : 


- Director, Scientific and Technical Department. 
14th January 1902. 


V.-SHIKAR AND TRAVEL. 


Tho Indian Pheasants and their Allies. 
By F, Fiyn, B,A,, F.Y.S. 
Caarter II. 
MoxavLs and Buoop-Paeasan’ 
(Continued. from p, 308.) 


‘The Monauls are very easily recognizable birds, being of 
Jarge size and stout and heavy make, with comparatively large 
heads and bills, short shanks—shorter than the middle toe, and 
tails of only medium length, flat and nearly square like a pigeon's. 
‘There is a bare blue space round the eye in both sexes, but in 
plumage they differ absolutely, and the cocks only possess spars, 


which are not very long. Four species are known, of which two 
are Indian. 


‘Tae Common Mowaur oR Imreyan Purasant. 


Lophophorus refulgens, Blanford, Faun, Brit, Ind. Birds 
Vol IV, p. 96. 


Native names :~Lont (male), Hani (female), Nil-mor, yung- 
limor, Kashmir; Nélgur, Chamba; Mundt, Nil (male), Kararé 
(female), Kulu, Mundt, Ghar-Mundl, Ratia Karun, Rabnal, Rat- 
hap, N-W, Wimalayas; Datiya, Kuinaun and Garhwal; Layia, 
‘Nepulese ; Fo-dony, Lepcha ; Chamdong, Bhutias of Sikkim. 
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The mate Monaul has a fine crest of feathers with shafts 
bare nearly to the tip, where there is a lance-hend-shaped webbed 
portion; it is more or less erect. ‘This erest and the head 
generally und a streak along each side of the breast are of an 
intensely brilliant burnished-green ; the back of the neck is 
burnished copper-red, changing to golden-green in some lights 
the upper part of the back is bronze-green, the lower silver-white, 
This latter colour is usually concealed by the wings, which are 
metallic purple with metallic blue tips to the feathers. ‘The 
under surface of the body is velvety black and the tail cinnamon, 


The hen has a short crest of ordinary f 3 she ii 
a! ry. feathers; she is of a 
mottled-brown, the light marking to ran in streaks, Mer throat 


is pure white, and her general appearance is touch like that of 
a fiuge partridge, 


__ - the young birds vesemble her, and the male does not attain 
its full plumage till the second year, and even then, curiously 
enough, the seventh-pinion-quill remains brown a year more. 


The beak of the Monaul is hom-colour and the lege olives 
green—what is called * willow” hy poultry fanciers, ‘The bright 
hlue face noted above is most characteristic of these birds. The 
cock is about twenty-eight inches long with the wing neatly a 
foot and the tail nine anda half, the shank three inches in 
length and the bill two. The hen is a little over two feet 
Jong, 

The common Monaul is found throughout the Himalayas, 
and even extends west to Afghanistan and Chitral. It varies its 
vertical range uccording to the time of year and the part of the 
hills inhabifed, going higher in the Eastern Himalayas than the 
Western, and of course much higher in summer than in winter. 
It is not likely to be found, however, above 15,000 or below 4,500 
feet at any time, 

It is usually a forest bird, although in summer it may be 
found out on the grassy slopes above the level of trees. Only a 
fow are seen in company, males being more solitary than females. 
The food is especially composed of grubs and roots, the Monaul 
being much addicted to digging, an operation it performs with 
its henk, for ik does not seratch like most birds of this family. 
‘The comparatively large bill, however, forms a most effectual 
hoe, and the hird is probably of great use in the forest in turning 
over the surface and destroying insect pests, 

It is likewise most excellent eating and carries a great deal 
of meat, so.that it is in every way a bird to be encouraged ; and 
the snaring of these splendid birds for their shins ought to be 
puta stop to, as a very large number are destroyed in this way. 


‘The Monaul breeds in May and June, the hen laying somo 
times as many as six eggs, but generally, fewer, in a nest under a 
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hush or tnft of grass. The eggs are buff, speckled with brown. 
‘The display of the cock is of the frontal type, the attitude being 
much like that of the turkey. His call is a lond plaintive 
whistle, unlike the harsh notes of most birds of this family. 

It is worth knowing, considering how many people now reside 
in the hills for long periods, that the Monaul is capable of 
complete domestication; the birds may be brought up so tame 
that, they can he allowed to go abont at large like poultry... The 
species is also a very suitable one for acclimatization as a game 
bird wherever congenial localities exist, as it affords good sport, 
being wary and readily taking wing. ‘The cook varies a good deal 
in colour, nearly black and white and pied varieties, and others 
with the copper on the neck replaced hy steel bine having been 
recorded, The last-named has been described as a distinct species 
under the name of Lophophorus mantoni. 

Tue Bronze-packro MoNavL. 


Lophophorus impeyanus, Blanford, Faun, Brit., Ind., Birds, 
Vol. TV, p. 97, ‘ 

‘The male of this species resembles the Inst in size and form, 
but differs in having the lower hack bronze and purple instead of 
white, and the underparts glossed with green instead of being jet 
black. The hen is not known, and only a very few of the other 
sex have been obtained, all in Chamba, south-east of Kashmir, 

Tk seems, from an account by Major G. S. Rodon, in the 
Journal of the Bombay Nataral History Society, that the native 
shikaries of the locality say that this form is merely a “sport” 
from the common Monaul, which likewise occurs there. Considler= 
ing the proneness of the common species to varintion, and the 
unlikelihood of two species of phensants, differing only in colour, 
remaining distinct in the same district, Lam strongly inclined 
to think that their account is correct, and that the Bronze-backed 
Monaul, like the Black-winged Peacock, is not a true species, 
though excellently exemplifying a variation from which a species 
ming arise, The subject is one which would well repay investi: 
gution, and I hope that any one who may be living in Chamba 
will look out for a cock Monaul showing no white upon the back, 
and thencefoward investigate his family and relationships, if 
possible, It is a pity to kill the bird, as the form is now known, 
und it would be more interesting scientifically to find out about 
its propagation, although, of course, breeding in confinement 
would be an easier and simpler menna to thia end. 

‘There exists a very distinct species of Monaul in the Mishmi 
Jills, very near our Assam Frontier, and hence probably a future 
Indian bird. This is the crestless Monaul (Lophophorus selateri), 
a species which differs markedly from the common Monaul in 
having no crest, but the crown of the cock covered with short 
curly or frizzled feathers. The wings are also shorter. 
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In general colour the two species are very similar, but the 
male of the restless bird has the upper tail coverts and tip of 
the tail pure white as well as the sump. In the hen the rump 
is very light and the tail has a broad white tip to correspond, 


As there is only one other species of Monaul known, and 
this lives in Western Szechuen and astern Koko-nor, and may 
ultimately find itself a British subject, it is as well to mention 
it. This is L’huys’s Monaul (Lophophorus Vhuysii), an even 
more splendid bird than the common species. It exceeds this in 
size, and bas moro of the fiery copper in the plunge, besides 
showing the lower back and tail nenrly all shot-green and purple 
with a little white, The crest is well developed, but of ordinary 
shaped feathers, 


‘The hen of this species is readily distinguishable from éhe 
common Monul hen by having a large white patch on the back, 
Pére David stated many yenrs ago in the Binds of China that 
this species was in danger of extinction, and I sincerely hope that 
it will be protected or domesticated before it is too Inte. It is, 
except, perhaps, the ocellated Turkey of Monduras (Meleagris 
ocellata), the most richly coloured of all birds whose, beauty 
depends on a metallic gloss, and ib would be a great pity were 
it lost to the world. 


Toe Broop-Peasant. 


Ithagencs eruentus, Blanford, Faan., Brit. Ind., Birds, Vol. 
IV, p. 103, o 


Native names :—Chitime, Nepalese ; Semo, Bhutan, See-mang, 
Lepeha, 


Only ono species of this very well marked genus ix found 
with us, It is @ small bird for pheasant, being about a foot 
and a half Jong, with a broad rounded tail not so long as the 
closed wing, the whole bird being thus rather partridge-like in 
style. The plumage is very characteristic, being long, full, and 
soft; the crown has a short bushy erest, and there is bare skin 
round the eye. Cock and hen are much alike in shape, bub 
differ absolutely in colour, and the former has several spur on 
each leg. 


Tn colour he is grey streatced with white above and on the 
flanks and lower belly; the breast is apple-green splashed with 
crimson, and the throat and feathers under the tail are crimson. 


The hen is brown finely pencilled with black, and with a 
grey cap and chestnut. throat. 


‘The legs are coral-red, as also are the base of the bill and 
aL bare: eyepatch, which is brighter in the male, however, The 
ill is black, i 


TRE INDIAN PEASANTS AND THEIR ALLIES. a5) 


"The cock will measure about eighteen inches, with'n wing 
of eight and-a-half, tail nearly sever, shank nearly three, and 
Dill under one inch. The hen is a little smaller. This isa 
thoroughly alpine bird, ranging hetween ten and fourteen thou- 
sand feet in the Himalayas, where alone it is found. Tt occurs in 
Nepal, Sikkim, and Bhutan, hut its exact eastern and western’ 
limits are unknown, except that it does not extend to Kumaon, 
In Sikkim, at all events, it inhnbits pine forests, feeding on the 
shoots of the conifer and on various other leaves, seeds, and 
fruits. ‘he flavour consequently varies, and sometimes it is so 
strong and unpleasant that the bird is hardly fit to ent at all. 


In such enses the objectionnble taste could probably be in 
great, measure removed by drawing” the birds as soon as killed, 
ks na «lowbt the food they contain taints the ment. 


"(The young have heen seen in May, but beyond this nothing 
is known of the breeding of the species. Birds of the year have 
no spurs, and in older specimens they vary in number, being 
different on each leg; four on one and five on the other seems to 
be the maximnm. With such saw-like shanks the Blood-Phensant 
cock ought to be able to givea good account of himself in a 
fight; but in the autumn, at all events, males and females are 
found associating together in flocks of more thana dozen. 'The 
Blood-Pheasant is not a shy bird, and much prefers running to 
flying; its call note is a squeal like a kite's, while it has a shorter 
cry of alarm, It is suspected of burrowing under the snow in 
winter Jike some grouse ; indeed, the short-tailed hill pheasants 
of the Enst reeall agrouse in more ways than one, and evidently 
take the place of those birds in the economy of nature, 


Only two other species of the present genus are known, and 
‘one of these, as it occurs near Indian limits, in Eastern Tibet 
and Western Sacehuen, deserves mention here. This is Geoflroy’s 
Plood-Pheasant, in which the male much resembles the Indian 
bird, but has ‘the throat and brenst grey, thus being dulfer 
in colour, while the hen is greyer above and hos the tail 
indistinctly edged with crimson, 


(To be continued.) 
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VI-EXTRACTS, NOTES. AND QUERIES. 


A bootle damaging Gryptomeria Plantation. 
Tenclose n note on a cockchafer. 


doing serious damage in'a Cryptomeni ieee ei beetle found 


al ria plaotation last month, 
pecimens were sent to the Indian M, identifienti 

and were reported to be indontical with or slesaly ate 
vichia intermedia, Breuske, : Coed ee 


Larva, pupa and imago (natural ‘size) of beetle, found killing Crypto- 
meria seedlings 2or 3 feet high and 4 or5 years old in plantations near 
‘Hoom (Darjeeling) at an elevation of 5,000 to 6,000 feet. 

‘The damage is done by the larva, which gnawe all the bark 
off the main and lateral roots. 


The perfect insect is of a dark chestnut colour. 
Specimens of the insect in all stages were found on 19th May 


1902, But the beetles seemed in most cases to have alreaty 
bored out (froin the ground) and flown away. 


Only one beetle seems to attack each plant, but is quite able 
‘in most cases to kill it. 


Darjeeling, 12th May 1909. B.B.O. 


‘The Chemistry of Forest Products. 


‘The United Stutes Departinent of Agricullure has recently 
estabtished a lnboratory for the study of forest products, the seope 
of the work of which ix deseribed in an article by W. H. Ring, of 
the United States Department of Agriculture, on Work in Dendro- 
Chemistry in the May number of Forestry and Irrigation, from 
which we take the following extract. 


“Phe first work taken up by the laboratory was a study of 
the chetnical composition of the wood and bark of the Quercus 
primus, Querous alba, Quercus rulra, and Quercus velulina, our 
object being the determination of the relationship existing be- 
tween the chief constituents and the variations occurring in 
different eections of the trees. ‘This investigation has been ex- 
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tended to the Western Hemlock, and other trees will be taken 
up in turn until we have an exhaustive series of analyses covering 
the most important American species. Naturally an investigation 
of this kind is mainly theoretical, but it must ‘not be forgotten 
that it has nlao a practical value, especially with trees which are 
important soprces uf tanning materials, 


Tn response to a general demand, we have formulated plans 
for a study of the availability of certain hitherto unused woods 
fas asource of wool pulp. Sprace and poplar have ¢0 far been 
chiefly used for this purpose, but the supply of these woods is 
being rapidly exhausted, and other woods will in time have to be 
used Tb is proposed to make this work most comprehensive, 
bath from a chemical and microscopical standpoint. The various 
woods will be subjected to the processes of disintegration 
now used, the conilitions obtaining in practice being imimated 
as closely as possible, when the resultant pulp will he studied 
with reference to the yield, nature, and condition of fibre and 
ntilised as a basis for papers. ‘The results thus obtained will 
then indicate the variations necessary in the processes no as to 
make them conform to the properties peculiar to ench wood. 
In comnection with this work we have planned a study of the 
composition and physical characteristics of the various papers 
containing either mechanical or chemical wood-pulp which are 
found in the American market, onr ultimate object being the 
establishment of a paper-testing Inboratory similar to that now 
operated by the German Government in Berlin, The necessity 
of euch a laboratory is apparent when we consider that practically 


all official publications are now printed on such paper, and that 
the life of wood-pulp papers is in general very brief’ ‘The im- 
portance of certain standards is self-evident, anil we hope to 
establish and enforce thease for the American papers, ab dent in 
so fur as they are furnished to the Government, 


An investigation recently su, ich wi i 

. gested, and which will 

oar attention as soon as the material ie at hand, is a study of the 
chemien) composition and physical properties of American-tamned 
sole leathers, for the purpose of determining the influence of the 


Tetliod of tanning on the character and wearing qualities of the 


Tn connection with the methods of kiln-drying Inmber whic 
are now extensively practised, the laboratory lias rbeen reanestel 
to make a study of the effect of dry and moist heat on the physical 
properties of various woods, ‘I'he value of these data will be in 
their practical application in connection -with the use of such 
Jomber in buildings. ‘This work has been held in abeyance until 
appropriate testing machines can be obtained, and we then pro- 
pose to co-operate with the Road Material Laboratory of the 
Bureau of Chemistry, not only in this work, but also in the testing 
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of wood paving Ilocks and the appliontion and effect of wood 
preservations, A large variety of the latter are to-day offered, and 
a comparative study of their effectiveness should prove of con- 
siderable value. 


Another line of work, which will hardly be received with 
meh pleasure by certain interests, wherein it resembles the work 
on food adulteration so long carried on by the Bureau of Chemistry, 
hut which will be beneficial in other directions, is an examination 
of American turpentine as found on the market. It is claimed 
that adulteration, especially with benzine and rosin oil, is_ most 
extensively practised, the result being a pecuniary fraud by 
which both the buyer and ultimate user suffer, as paints prepared 
with such turpentine have less covering power and permanency. 
Ina bulletin on oil of turpentine, recently published by the 
Inland Revenue Department, Ottawa, Crnada, it was shown that 
16 per cent, of the turpentine sold in the province was adulterated 
in the manner just mentioned, 


In connection with the turpentine industry, we are now 
‘engageil in a study of a series of producta obtained by a new 
method of distilling waste pine. - I will not enter into the details 
‘of the process, as they will shortly appear ina report which we 
are now preparing for publication in Forestry and Irrigation, T 
may say, however, Unt this process appear’s ta he the first which 
snecessfully and profitably utilises the Iatger quantities of dead 
pine found in the southern turpentine belt, 

Probably the most interesting work condncted by this labora 
tory is a study of the chemical composition, constituents, and 
possinle uses of 1 series of tree secretions which have been sah- 
mitted by the Philippine Burean of Forestry. With the exeep- 
‘Lion of a few of the materials, we have so far not been able to find 
a reference in literature, and in some cases the work has proved 
Uoubly interesting, as we have found investigations recorded 
which have been made with materiul of doubiful origin, This 
naturally introduces an element of uncertninty with reference ta 
the applicability of the final results, and it is” fortunate that, tho 
inaterials sent us for examination have in general been carefully 
jdentified. Arrangements have been also made whereby the 
laboratory will be supplied with samples of the various parts, such 
as the bark, wood, leaves, and secretions, if found, of all new 
trees reported by the exploring parties gent out, by the Bureau 
of Forestry in Manila, and tioxe snuterials will form the basis foe 
‘a series of investigations having both @ purely scientific and a 
commercial value. 

In connection with thesé various problems we hare also 
planned a series of microscopical studies of woods and barks, 
vid work of this kind is now progressing with reference to the 
‘oaks previously mentioned. ‘The object of those investigations 
je not merely histologien!, as weave: aware that considerable 
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work of this kind haa been done. Onr chief aim is to study the 
histo-chemistry of the cellular structne, and a number of interest~ 
ing observations have already been recorded. A large amount of 
miserosvopical work will algo be required in connection with the 
investigations on wood-pulp and papers. 

During the coming spring the lnboratory will also conduct 
an investigation on chemical methors of killing useless timber. 


Finally, [may mention the study of analytical methods, 
especially with reference to tanning materials, which is conducted 
each yenr in connection with the association of official agricul- 
tural chemists. It is not so vety long ago that the American 
tanner or extract manufacturer considered a chemical analysis to 
possess no value whatever, and preferred to buy and sell on the 
basis of the density of the material, This state of affairs was 
chiefly due to erroneotis methods of analysis and the lack of 
uniformity even when the same method was followed. ‘Through 
consistent effort and study on the part of a number of chemists 
interested in the subject this has been changed, and at least 75 
percent, of the tanning extracts and materials found on the 
American market to-day are sold on the basis of an analysis by the 
official method. At the lact meeting of the Association, it was 
agreed generally that this method is now practically perfect, and 
it was therefore decided to take up the study of other analytical 
methoils applicable in # tannery, the object being to eliminate the 
sources of error now existing. “The ultimate aim of all this work is 
the adoption of an international method for the analysis of tanning 
materials which will be of service to the American importers, as the 
European chemists are now using a method which gives to an 
extract of tanning material a valuation from 1 to 2 por cent, 
higher than the official method.” 


The New ‘‘Pars Rubber” from the Hast. 


At a recent auction sale in London, six cases of fine rubber 
from Ceylon, the product of cultivated trees from Part seod, 
prought 3s. 44d. or about 81-4 cents., whereas the highest price 
for real Para rubber reported during the week was only 38. Od. 
per pound. ‘This is not the first instance of exceptionally high 
prices ohtained in the London market for  Pard rubber” from plan- 
tations in the East. The declining profits of coffee growing 
have forced the planters in that part of the world to seek some 
more yemunerative planting, and already thousands of acres are 
Covered with the rubber trees under cultivation, Not unnaturally 
Ritention has heen turned chiefly to the Pars rmbber on account 
‘of the universally higher price which it commands, and now that 
the first trees planted aro becoming productive, the result of 
the sale of every little lot exported, seems to planters to confirm 
their choice, ‘There is no computing how much planting of Paré 
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rubber sinee'1900 has heen due to the enle of 327 a 
from Perak to London in that year, at 3e. 10d. en a 


. Tt is not impossible that these planters may yet he dis 
appointed, for the reason that it remains to be seen whether what 
they are producing is really “Paré rubber.” ‘The tendency in 
nature is for all species to he influenced by a change of habitat. 
1t appears, for oxaruple, that trees of the genus Hevea—the soiree 
of Pard mbber— when grown in the East, become productive at 
an earlier age than in the Amazon valley. Again, it is stated that 
while in the Amazon forests the seed pods of the Hevea uniformly 
contain three seeds, the number: is irregular on the trees in the 
Malay States, and there are other indications of a tendency to 
“sport.” It ix possible that, under cultivation, the tree might in 
time develop different characteristies even in the Brazil, where thus 
far it has existed only under natural forest*vonditions. | Ultimately 
new species of Hevea may exist, as a result of change of soil and 
climate, and of transfer from forests to plantations. 


We have alreuily expressed our opinion of samples of the enl- 
tivated rubber from the Malay States, which, while attractive in 
appearance, do not really resemble the fine Paré rubber now in use. 
As 3s much softer than the Brazilian product and of much shorter 
“fibre.” It could not he used, for example, in thread elastic 
bands, or any fine pure gum goods, In solution it quickly loses its 
tenucity, so that it would not do for high grade cements, And it 
readily softens with age. Perlinps some of these defects might be 
removed by introduction in the Fast of the methods of coagulation 
employed in the Amazon rubber camps, but we are disposed to 
believe that the Eastern planters have really produced a new grade 
of rubber, and that the Para article can never be wholly duplicated 
by them, It ix to be understood, of course, that the rubbor is 
valuable, and will find a ready market ata price which is likely to 
yield a profit, but such samples as have reached us, valued from the 
manufacturer's standpoint, would rauk at least 25 per cent. below 
fine Para. 

‘The good price realized in London, doubtless, have been due 
to the cleanly appearance of the new rubber. And they have been 
based on the judgment of brokers, rather than results of practical 
tests in the factory. It would seem that the better course for the 
planters’ assoctutions would be, not te try to find how much 
money can be obtained in the open markets for their sample lots 
—which then hecome lost to sight—but to send them direct to a 
well equipped factory, to be made up in various forms of goods, 
The manifacturers’ test is the one by which the value of this 
rubber will be judged finally, regardless of what may be the judg- 
ment of brokers to-day. We do not mean to dampen the 
enthusiasm of the plantera, but there is such a thing a# basing 


i i that are impossible. 
their plans upon estimates of profes AON 
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A Remarkable Oak Tree. 


We have received from Wright and Turner, timber merchants, 
of Norwich, » photo of a section of a remarkuble oak tree. The 
tree wax blown down at Berghapton, Norfolk, in the gale of 1895, 
and it will be seen that there are two distinct’ growths of 
hoth heart and sapwood. In the centre we have the usual 
heartwood surrounded by a ring sapwood, but the extraordinary 
feature occurs in that we have a further deposit of several 
years’ growth of heartwood on the outside of this first ring of 
aap, anil this is followed hy the ordinary outer rings of sapwood, 
immediately under the bark, We are informed that this singular 
formation extended throughout the truak and to all the limbs 
of the tree; and for some distance from the ground line upwards 
there existed a network of fibre upon the onter surface of the 
inner sapwood as though ivy had grown round the tree: previous 
to the second formation of heartwood. 


Although this freak of nature is very uncommon, and probably 
few merchants have come ncross it in their experience, it is not 
unique, About 12 months ago we saw a similar thing in a tree 
felled at Naphill Common, near High Wycombe, but the fibrous 
network was not noticeable in thia instance, and we should be 
pleased to hear from anyone who has seen @ similar ‘thing, or 
other interesting natural abnormities. : 


Several theories may be advanced as the cause of this deviation, 
from an almost unvarying development. It is evident that on 
reaching the outer edge of the inner sapwood that the tree ceased 


growing for perhaps several season, and them from some reason OF 
other it was restimulated into growth, and Nature then seems to 
have forgotten her functions of converting the sapwood into heart, 
end started afresh altogether. It imay be that the traces of w 
fibrous network were formed by the bark being overlooked, like 
the sapwood, instead of arising from ivy, as suggested. 


Perhaps the stoppage of the tree’s growth was due to a cycle 
of dry seasons, such as we have experienced during the Inst few 
years, and that at its conclusion the fertilizing influences of the 
fallen foliage were acted upon by such an uncommonly wet aeason 
as we are apparently passing throngh at present, causing a rein~ 
vigoration of the soil, and spurring slumbering Nature into 
renewed activity. Or it may be that during its early stnges this 
tree was shut in by others away from the influences of the sun 
and air, thus preventing it from obtaining’ the requisites for all 
expanding growth and stultifying it for a time. “The removal 
of these enclosing trees would let in fresh light and air, and the 
Lree not being dead would «pring forth ugain, endowed with a new 
Jense of life. ‘This latter explanation we should consider most 
probable owing to the. fact of the tree blowing down, it being 
very seldom one hears of an ouk tree blowing down, even during 
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during a very severe storm, unless it is a treé which has grown 
up amongst others, and has been comparatively recently isolated, 
and, therefore, loses the resisting power of the other trees, upon 
which it had up till then heen able to depend, But upon count 
ing the concentric ringy we notice that the new growth had 
extended over n period of rather more than 30 years, thus showing 
that if the theory of isolation was the case, the tree must have 
stood alone for :juite this length of time; but oak is a slow growing 
tree, and it is very doubtful if in this time it would have heen able 
to have secured far itself such a foothold as it would have had had 
it grown independently from the first. 


‘Then, again, frost is a greater agency in altering. the forma- 
tion of tree than many people would suppose, and a severe frost 
in the autumn before the sap had entirely disappeared might, by 
the force of contraction, have so separated the bark from the 
timber as to lead to an altogether new deposit of wood ;.and to 
substantiate this theory we may mention that the medullary rays 
are intact thronghout the whole of the sections, thus showing that 
while the main arteries are left unaffected, the annual processes 
received ome rude shock, throwing Nature out of its prescribed 
habita, 


It is highly probable that the inside of the tree, or we will 
call it the inside tree, might, not have been in a state of actual 
fife while the outer tree was growing, and to prove the possibility 
Af this it is scarcely neceseary to mention that a very large number 
‘of hollow trees are ina state of thriving life with a far greater 
proportion of the internal timber absent than is represented here, 
Many of them, in fact being mere shell; au equally wonderful, 
Although more common, example of Nature's idiosynerasies.— 
Tirnber Trades Journal. 
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A Visit to‘ Olifants-Bosch,” the most Southerly 
Mountain Forest of Africa. 


By D, & Horenins, FR. Mer. Soc., Conservator of Forests, 
Cape Town. 


ALL that day at Girootvaders Bosch it had rained incessantly 
with a fittle hail; the feel of the air indicated snow on the 
mountains, At sunset it cleared, and I rushed up the mountain 
slope facing the farm where we were staying, to stretch my legs 
amd see what snow bad fallen. Ib was the first snowfall this 
winter, My cyclicnl studies had Jed me to expect a good deal of 
snow. A climb of 800 or 900 feet brought me to the level of the 
plateau above. Tn a hollow valley.to the left lay about 600 acres 
of worked out indigenous forest, “Above. stretched the long line 
of the Langeberg Mountains, peppered with snow on the lower 
slopes and glisteming thick and white with snow on the upper 
slopes: uvay to the west at the head-waters of the Duivenhok 
River lay rugged mountains anda cloudy peak tipped with the 
light of the dying day glowing with rosy tints—a scene long to be 
remembered. ‘Then a rush through the gathering gloom down the 
slippery stony slope, at the risk of sprained ankles and broken lege, 
fo the ‘light and warmth of the furm below, where ladies’ society, 
suppgr and A smoke with iy; genial host closed a pleasant day. 


Next morning we were off at sunrise, and drove all day ina 
Cape cart fo the farm at the foot of the mountains, where lay the 
inaccessible forest called Olitants-Bosch (elephant’s wood). Here 
my kind friends made arrangements for a start next morning at 
cok-erow, with their shepherd as my guide, 1 was informed that 
a ebiff climb anda long trudge on foot over the mountain Jay 
before me. Not many people had heard of the forest I was going 
to: few indeed had yisited it, Next morning | got off as arranged, 
With my guide, who I found could not xpeuk a word of English. 
After a stiff climb of 25 hours we were nearly abreasu of snow level, 
which after yesterday's hot sun had retreated about 1,000 feet 
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higher np the mountain, There was the same Alpi 
iy : : Alpine prospect ; 
ia neti vis touch antes the snow and could see how thick 

Aa wo reached the brow of the ridge I was startled by 
sndilen jovial shont from my gnide, Ie appearet to he hailing 
a boon companion, and { wondered how he could be doing so in 
such a place. Looking up however [ saw a herd of seven. Rébok 
hounding over the rocks and heather, much like springbuck on 
the plains. Ile explained that they were dozing in the morning 
sun und did notat first notice our approach. It was the close 
season, and I had no rifle with me, One could not help regret~ 
ting it was nob audumn instead of spring, and that the Cane 
Parliament would not choose to sit during the hest part of the 
shooting season, thus detaining one at head-quarters. As the 
Reébok bounced off, little of them was seen but the white under 
their tails, Elsewhere their brown coats fairly mimic the tints 
of, the mountain-side. Why they should ‘show this conspi~ 
enous white fag when in danger Ihave never heard explained, 
Most of the liares and many other animals in South Africa have the 
kame fatal habit. It is difficult to account for it on the theory of 
mimicry of surrounding tints. Inter we came across another 
Rébok bouncing across our path. Ie gave us a side view, and 
was searcely noticenble thongh close to us. 

After jialf an hour’s further pull we reached the summit of 
our climb anil looked down into a deep valley, here and there 
tonched with forest along the watercourse, This valley ran_ into 
& Oliphants-Bosch,” the object of our journey and day's work. It 
‘pad taken us three hours steady walking from Mr. Vigne’s farm 
to the summit ridge overlooking the Olifants bush valley. From 
the summit ridge down to the forest at the bottom of the 
valley took us half an hour more.. Here, uuder the grateful shade 
of a fine onk tree and with a crawling mountain stream at our feet, 
we had breakfast off a gandwich and a drink from the ice-cold 
mountain stream, There was frost on the ground when we started. 
Now the aun was getting warm. ‘The oak tree I found on enquiry 
marked the residence of a wood-cutier, who many years ago ad 
maie his home here. a 

‘The old wood-cutter’s cottage ix an ideal plare for a camp. 
OF the cottage only a few scattered stones and the stone oven now 
yemain. No trace of his vineyard is left: his peach trees are 
dried sticks, but an ouk that he planted has grown and is now a 
forty-feet-high, spreading tree, with a trunk about two feet diameter. 
At this season, the spring equinox, it is just bursting into leaf and 
catkins. It stands on an ideal spot for a ten day's camp remote 
from the world. To the south is the steep bush-cutter’s path down 
which we have come into this enchanted valley—the only entrance 
to the valley. Ina horse-shoe shape tower the meantains around, 
Yo the eat are rugged cliffs down which tumbles a little waterfall, 
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that loses itself in spray before it reaches the bottom. To the 
north lies the forest, spread out into two valleys, containing respec= 
tively ahiout 300 and 200 acres of good forest and about. an equal 
quimtity of poorer forest clothing the stony slopes. ‘These valleys 
are terminated by deep dark gorges, lying, even now, with tie 
equinoctial sun ‘at noon-day, in perpetual shadow. To the west 
lies the 1oain valley, from which rushes the main stream with a 
roar and rush that is heard throughout the valley as it circles round 
and below our oak tree and away through the beetling gorges that 
close tlie mouth of the enchanted valley. 


‘The following notes relate to what I saw in the forest. A 
peculiar interest attaches to this and the neighbouring *Oude- 
Yosch” forest, they being all that remain. to-day of the indigenous 
forest tliat formerly extended along the coast mountains westwards 
asfaras Table Mountain at Cape Town, ‘The indigenous forest 
here reaches its most southerly limit, and gets into a climate of 
purely winter rainfall. The mean temperature will lie between 55° 
and 60’ Fah, and the rainfall between 80 and 80 inches, 


On the slope hetween the streams T noticed Assegai, Red 
Els, White Hs, no Stinkwood, one Yellowwood only, all trees 
small. ‘The curious feature, in the forest, and which I lave 
seen nowhere else, was the growth of the “Berg Cypress” 
(Callitris cupressoides). ‘The local name for it here is Cyprei, 
pronounced Sipré (phon), Generally this tree is found alone, or 
jn twos or threes, on the mountain-side, never reaching a largo 
size, buta strong grower and free seeder that springs up again and 
again in spite of the veldt fires, Ilere at Olifants-Boseh I saw it 
for the first time growing as a tall tree in the dense evergreen 
indigenous forest. There were trees 14in. and more with 30ft, of 
hole. Abtention is at once called to them by their remarkable bark, 
showing longitudinal strie crossed by others at a small-angle with: 
the regularity of-Jace work: younger trees had the fibrous bark 
ofa conifer divided by numerous parallel deep furrows, Under 
the cover of the deuse evergreen forest the side branches rot, but 
remain long in their sockets hefore falling out. ‘This is the habit, 

<.. of the common eypress (Cupressus sempervirens). ‘The wood of 

~ the Cape Berg Cypress is scented with a slight Cedarlike odour— 

ob the strong ccont of the Clanwilliam Cedar ((lallitria arborea). 

ore iv a fair sprinkling of these Berg Cypresses in the Olifantee 

Boser—an average of about two to the acre, Their heads show out 

Raa? ‘hive low evergreen forest like the Yellowwood trees in forest 
of o betteh class, 


Rea Eks (Cunonia eapense) and Beukenhout (Myrsine mela- 
nophleos) Were the most abundant species in Olifants-Boseh, ‘Then 
White ls} Wild Peach and Assogai (Curtisia fagined), 1 saw 
some healthy looking Yellowwood (Podocurpus thunbergii) sap- 
lings, but Only one tree in the pole stage, 


, 
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OF Stinkwood (Greadaphne bulate) there was abrindanee in 
the damper parts of the forest, but all as dominated sticks a few 
feeb high. T saw nota single large Stinkwoot tree. I found n 
few Assegat poles had been recently cut. ‘There was no evidence 
of other Working in the forest. 


It is quite a second rate forest, very inferior compared to the 
forest of Knysna and the Amatolas. How far this is due to cutting 
and how fav to altitude T cannot say, probably mostly altitude, At 
3 o'clock the lengthening shadows warned us that it was time to 
tur homewards. ‘Then followed a long weary pul! back to snow- 
line. Three o'elovk is not the pleasantest honr of the day in South 
Africa for havd work, Comfortable people are asleep at this time, 
However one thought of coffee and cigarettes ahead, of the cosy 
chit-chat round the evening fire: once up to snow level the 
freshening breeze soon banished languor, At times our puth was 
scarped out of the steep mountain-side, where n false step would 
have hurled one down a thousand feet. And as the sun sank from 
power to the mellow beanty of evening, we wenced our way homne- 
wards through masses of those splendid heaths for which these 
Caledon mountains are famed throughout South Africa, And here 
surely are the head-quarters of the heaths in all the world. 


In the evening my host Mr. Vigne supplied me with further 
particulars of Olifants-Bosch, He said there were large Stinkwoord 
trees there once. Yellowwood trees ha is uncertain aliout, but the 
Intsh was worked for wagon wood for many years, At one time it 
wna considered to belong to Tygerhoek and one-third of all the 
wagon wood got out was brought to the Vignes ax royalty, Who 
raised the question of its Government ownership Mr. Vigne docs 
not know, bat the surveyor, Kaye, was sent out, and he took if 
away from them. It would take three days he says to explore it 
thoroughly. Asa boy he knew it well. He once ene home wid 
the course of the Olifants River. Tt took him 10 hours instead of 
3 by the usual way. It would be impossible to maken rond to the 
foreat by the gorges of the Olifants River, the cliffs are so steep. 
Sometimes they seem almost to close overhead. 

Anthony Van der Riet, an old Hottentot, worked there far 8 
or 10 years and had a house, vineyard and fruit trees there year 
ago. More than 80 years ago Jan, wagonmaker, another coloure 
man, took out wood by sledge along the road that now leads Xo 
Nethling’s farm. Van der Riet brought down most of bis wood 
in small pieces, and his children are snid to have grown np 
stinted Wilh the exeéssive labour, Probably all the Inftge woot 
had been already cut out even in his time. 


‘There was originally a Buteh station and ata" the spot 


where the farm Tygerhoek now stands: and probably the lower 
forest and some of the best wood in Oude-Bosch was\ worked at 
that time. ‘The heams of the old part of the present homestead 


are of Yellowwood. i 
H ‘ 


ae 
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‘Thus ended my first (and) prohably Inst) ‘visit to this remote 
forest, lying in its secluded glen, high up among the winter snows 
in the most southerly mountain range of the African Continent. 


Il.-CORRESPONDENCE. 


866 EXTRACT FROM A REPORT ON PAST INDIAN WALNUT. 


ML-OFFICIAL PAPERS AND INTELLIGENCE. 


Extract from Report on Hast Indian Walnut (Albizzia 
Lobbek), with notes on Forest sowings, 


By G. M. Ryax, Deputy Conservator of Foreste, Central Thana. 


Abizeia Lebel grows in the evergreen mixed forests'in the 
Sub-Himainyan tract from the Indus eastward in Bengal, Central 
and South India, Burma and the Andamans, ascending to 5,000 
feet in altitude (Dictionary af Economie Products). In the 
Bombay Presidency it is found in the Forest. Divisions of—— 


1, West Khandesh. 
2. Nasik, 


3. Poona. Decean, 
4, Satara, 

5. North. | 

6. Central. + Thana, 

7 South, > Konkan, 
8 Kolaba, 

9, North Kanara. 2 

10. South Kanara, } Kanara. 
11, Surat, . 
12, Panch Mahals. \ Gujarat. 


‘Tt is never apparently found abundant in any one forest, nor 
is if gregarious, but it is important to note that the tree is indi- 
genous to the forests of the Presidency (excluding Sind). 


The main reason why the tree fails to reproduce itself 
natorally in ihe same abundance as other species is due, it is 
Delieved, lo the attacks of certain minute insects, which bore into 
the mature seeds, Not only do the insect’s attacks occur after the 
pods have fallen from the trees apparently, but the dumage has 
hoon observed to seeds while in the pods freshly gathered from the 
trees, ‘This may seem extraordinary, but it is feasible of explana 
tion in this way: The pods appear early in the fair season alt 
the raine in Thana, and after ripening they remain hanging on 
the trees for several montis. In the Panch Mahals I have seen 
the dry straw coloured and almost flat pods hanging on the trees 
in April-May, although they first appear sometimes in Jannary. 
This lengthened attachment of the pods of trees would add of 
eoursd to the difficulties of natural reproduction, for if the rains 
were at all early, as they very often are, many of the seeds, even 
if sound, would never reach the ground intime for germination 
probably. | 
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‘The above factors would appear to militate against tepro- 
duelion of the tree in the forests, and an inspection of the localities 
where it grows bas proved the absence of natural regeneration, and 
also that there is probably some agency, such as birds, hy whieh 
the seads of the tree are dispersed. Inthe midst of dense deei~ 
duous forest sometimes a small tree will be met with standing 
quite isolated, and perhaps for miles round there may not be 
another growing. 


It is as well to add that [ have consulted Mr. Nicéville, the 
Entomologist of the Indian Museum, Calentta, about the injury 
to (he seeds, and after an inspection of several of the pods [sent 
him, he remarks :— 


“T have examined all the pods of Albizia Lebbek you have 
sent ine, and find that about 60 per cent. of the seeds have heen 
attacked hy a minnte lepidopterous insect. The damage done, 
therefore, does not seem to me to materially nullify the natural 
reproduction ofthe tree. All the moths have, I believe, emerged, 
sol fear there is no chance of my obtaining the perfect insect so 
ag to enable me to identify it.” 


With all due deference to Mr. Lionel de Nietville I snbmit 
that the damage seems to me serious enongh to interfere with 
the natural reproduction of the tree in the forests, ‘The seela 
that are damaged have all, or nearly all, the cellular interior re- 
moved, leaving an hard outer rind. 


If to the 50 per cent. of such damage is added 30 or 40 per 
cent on account of damage from fires and birds, it can he judged 
how natural reproduction must be obstructed. Seeds damaged 
hy insects have, it may be mentioned, been sown and have failed 
to germinate, 


it is evident something must be done to eirenmvent the 
insects? attacks, ‘The remedy lies in seed heing collected as soon 
as the pods have ripened, and this can be observed from their 
appearance, the uninjured ones being of a light straw colour free 
fron: all outward blemishes. It seems from whut Mr. Nicéville 
snys, that even when this is done a certain number of the seeds 
may still be found damaged, hut the damage will not be hy any 
means so extensive az when the seeds are left. ta he gathered 
Inter. 

Antiriciat Rerropuction. 


Except as a roadside tree in Belgaum, Khandesh, Sind and 
other places, as indicated, the tree has not apparently heen artiti- 
cially yeproduced anywhere except in the Mauritins, where the 
tree has heen introduced, and it may be seen covering the lills, 
Evidently the insect which attacks the geed in Tnilia does not live 
in Mauritius. In Poona the Divisional Forest Officer states: The 
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seed has been sown without result, hut that further necessary 
operations are being tried.” As a roadside tree it has been 
extensively plinted, apparently mainly because of its swift grow- 
ing habit, and the Deccan seems fo be the tract where it best 
flourishes in this manner. 


_.,,In_ the rains of 1899, about 3 pounds of the seed were sown 
in the forests in South Thana, and in 8 weeks the seods germinat- 
ed, In spite of the severe drought which followed (famine result~ 
ed nearly all over the Presidency jroper) several of the seedlings 
survived, and in January 190i, ¢e., one year and 7 months nfter 
sowing, 14 plants were ‘alive and vigorous, the largest being 
7 6" high, witha girth measurement of 21” at 2 feet from the 
ground, ; 


The system adopted was direct sowing (a) in pits, which were 
dug 3’ x3! abont the first week in May and left ‘exposed for 
about a month, and filled in shortly before the fall of rain with 
fine earth ; (2) in eircular mounds, the earth being loosened with 
a crowbar at a depth of about 6", chortly before sowing, 


Fully 80. per cent, of the seed sown in the manner indicated 
under (a) germinated, nnd far more of the plants than exist would 
have survived but for the protracted und severe drought. Subse 
quent operations have not been undertaken, for during the rains 
of 1900 I was on famine duty in the Panch Mahals, 


The results under (b', whichis in force and which has heen 
in ninety-nine cases out of a hundred in Thana for some years, 
were nil, not only because the method is useless in the regions 
of trap formation, but because a large proportion of the seed sown 
hy the Guards was sown without examination. Not only is the 
method under (a) suitable for direct. sowings of Albiezin Lebset, 
but I venture to say that if adapted in the case of other kinds of 
seeds algo, it would be found to produce successful results. 


It is not of very much use merely digging up the soil to the 
depth of a few inches (6” to 1') or ploughing it, as is often done, 
‘This mere scratching of the surface in the coupes in Thana, expeci- 
ally in the trecless tracts, is one muin reason why the direct showing 
system, it is thonght, has hitherto been so unsuccessful, 


A large wamber of seeds if sowed germinate, it is true, under 
this plan, buf as soon as the hot weather sets in, seedlings wither 
and die, ‘The Forest Guard will tell_you from want of water, and 
no doubt water is needed, but it is abeurd, as is known, to think 
of watering plants sown under the direct method. 


What is required is that in blanks and open glades songht to 
he restocked with valuable species, the euethod adopted should he 
that suggested under (a)—(1) in order that as large an amount 
of oxygen may be introduced into the soil intended for the roots 
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of the seedlings (2) that the growth of the tatter may make 
rapid progress downwards and have no. obstruction, such as root 
Jets, &e., below ; and (3) have their tap-root as far removed as 
possible fram the effects of the rapid evaporation of moisture that, 
takes place from the subsoil during the hot months, 


The seedlings when shout four to five months old (say by 
November) should be covered by conical-shaped grass hoods about’ 
2 to 8 feet high, with openings to the west, to permit them to’ 
breathe, so as to further obstruct evaporation of moisture from the 
soi] and also transpiration from the leaves. ‘i 

In the central and eastern parts of Thana, where the climate 
is dry and the heat excessive from February onwards, the transpir-’ 
ation from the leaves of plants is very heavy, the moisture fron 
the soil being taken up and quickly evaporated from the surface’ 
of the leaves, the process resembling almost that ofa pump. 
Unless, therefore, this is checked in the manner alluded to above 
or repaired hy watering, it can be ensily seen how young plants” 
will wither and die as soon as their roots have absorbed all the’ 
Moisture in the subsoil surrounding them. This remark would 
apply of course to most parts of the Deccan and Gujarat and Sind. 
Wardian caves, it may be mentioned, which are used for the 
transport of living plants over long distances by sea and land, are 
arranged on the principle that a plant can consume its own mols" 
ture during transit, and does not need watering, that is to say, 
the amount of moisture transpired by the leaves is not allowed to” 
escape, but is re-utilized by the plant, It is interesting to note 
how nature herself also adapts this system, 7.2, economizes mois- 
ture to the greatest possible extent in dry climates, for thg ten~' 
dency is for plants to inerense the prickles, hairs and other pro~ 
ductions of the epidermis in such situations. : 


‘This attempt to obstruct evaporation as much as possible 
from the soil, &¢., and transpiration, are factors which Forest 
Guards do not understand and will not, through habitual laziness, 
give effect to. Bearing in view the vast amount of economy that 
resulta under the method of direct sowing as opposed to trans- 
planting from nurseries, the measures suggested should be insist 
ed on. If these steps are not taken, watering the plants in the 
hot months is the only alternative, and this, as already stated, is 
too expensive, and in many cases an ismpossible process, because 
water is not always available in or near the locality of the sown 
area, 


It is not easy to get a Guard to make and maintain the straw 
coverings for the seedlings, but experience has proved that he 
can look after at least 3@in this manner, and if each Forest 
Guard rears on an average even 20 plants successfully in open 
glades annually, in a division where about 100 men are employed, 
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2,000 plants of valuable species annually will have been established 
without any expenditnre. 


Tt may be easy to generalize in this manner, but systematic 
cultural operations, it is thought, are not and, often it is true, 
cannot be carried out, invariably, and a Forest Guard, if left to 
himself with general instructions to act upon, endeavours to show 
either too much sowing and planting work in a season in order to 
try and prove his zeal, &e., which resulta in ultimate results being 
nil, Bt to collect and sow seeds of species that are useless and 
valueless for restocking the exploited coupes. Repeated experi- 
ence of this kind has led to the preparation ofa sort. of working 
plan for cultural operations for each round in the Vada Range, 
Central Thana, fixing the kinds and quantities of seed to be 
collected at each forest post in it, the periods during which 
different seeds appear and are to be gathered, &c,, and the method 
of storing’ and sowing the seed. Sreds of valuable and really 


marketable species only, with which it is required to stock the 
exploited coupes during the current and ensuing rotation, are 
collected and sown nnder the method, and what is also important 
fe that on a change of the personnel of the executive or superior 
staff, the new officer has the benefit. of the accumulated experienve 
of his predecessors to depend on. It not unfrequently happens 
that the experience gained by one officer is lost, with him on his 
departure from the district, and this ought specially to be guard- 
ed against in regard to rowing, for it often takes some time for 
experience to br acquired as tothe pest method of sowing ina 
particular district. In parts of Sind, for instauee, such a system 
Pe obtaius in Thana would never suit, and it might be, the same 
fa the Deccan or Gujarat ; but from what is known of the Deccan, 
the geological formation of which is trap, the same system as 
mugcoeds in Thana would probably succeed in many places there, 
Hlowover, whatever is known to be the best system in uny particular 
fovality should be seized upon for adoption and laid “down 'to be 


followed. 


V-SHIKAR AND TRAVEL, 


The Indian Pheasants and their Allics, 
By F, Frwy, B.A, F.Z.8, 
Crapter IV. 
Tue Lone-rarnap Preasants. 


(Continued. from p. 351.) 


Or the varioussong-tailed types of pheasants, the true Argus 
is certainly the most remarkable, the genus being quite unique 
among birds in general. ‘The most important characters, in addi- 
tion to the bare head and long secondary quills. mentioned in the 
previous chapter, are the rather Jong legs and the tail, which is 
folded like that of a common fowl and composed of only 12 
fenthers. It ie ony moderately long in the hen, harely exceading 
the wing; but in the cock the middle tail feathers are of enor- 
mous length, up to over four feet, In this sex also the secondary 
quills, which are very broad as well as long, exceed the primaries 
by considerably more than a foot ; even in the hen the primaries 
are some inches shorter than the secondaries, 

: Tre Arava. 

Argnsianus argua:—Blanford, Faun. Brit, Ind., Birds, Vol. 
IV, p 7s 
. _ Native names:—Quou, Burong quou, Kwang, Malay; Kyek= 
wel, Siamese at Bankasoon. ‘ 
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The pluthage of this bird would be very difficult to describe 
in full, but it is not hard to briefly characterise. In both sexes 
it is mostly of a dark brown, closely mottled with buff, the. breast 


being of a plain bay ; the bare head is blue, and the legs red; the 
eock has no spurs. 


As above noted, he differs from the hea in his enormous 
Secondary quills and central tail feathers, the latter being curiously 
twisted at the end. The male Argus’s wing quills, also, hoth 
primey and secondary, bear the elaborate decoration which makes 

im one of the most wonderful birds in the world, bat none of 
this is visible in the ordinary attitude of repose. The primary 
quills have a dark blue shaft, and a band of chestnut finely dotted 
with white alongside it on the inner web of the feather: the 
secondaries have along the shafts of their outer webs a row of 
moat beautiful eye-spots or  ocelli,” shaded with ochre, drab, and 
white, so beautifully as to resemble balls lying in sockets, the 
“lights” being most artistically rendered. As Darwin has shown, 
on the plumage of this bird a complete gradation can be traced 
from these wonderful markings to ordinary spots. Another 
peculiarity ofthe male, concealed in repose, is that the lower 
part of the back is buff with black spots. 


‘The male is altogether larger thari the female, and his extrava- 
gant developments of plumage make him seem even bigger than 
he ia. He is about six fest long, with a tail of over four feet ;* 
the wing to the end of the great secondaries is nearly a yard long, 
but the primaries are only about a foot and a half, the shunk is 
four and a half inches long, and the bill rather more than one and 
ahalf. In the hen the length is about two and a half feet; the 
wing a foot,and the tailan inch more; the shank is about an 
inch shorter than the male’s, Her general appearance somewhat 
suggests both a fowl and a turkey. . 


In owe empire this bird is ‘only found in the extreme south 
of Tenasserim, but it inhabits the Malay Peninsula generally, as 
well as Sumatra and the Laos mountains in Siam, It is a true 
jungle bird, confined to evergreen forest, and hardly ever #eon, 
ts it is very wary anda great akulker. ‘There appears to be no 
regular breeding season, nor do the birds associate in pairs or 
families. The hens wander about casually, and the males remain 
neat clearings, which each. makes for himself, picking all the 
weeds, leaves, &c., off an area a few yards square. In this he 
generally lives roosting at night on a tree close by, and going 
out to feed on fallen fruit and insects, 

Here, too, he is too frequently captured by various poach- 
ing devices in the way of snares and deadfalls, for there is « 
Considerable demand for his beautiful plumage. A good many 
birde also seem to be taken alive: they are very quiet and easy 
to tame. 
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k displ 
has a most remarkable and clabonte 


whole effect being of a great, painted, almost vei 

fan hiding the head and. body completely. The bid howe 
Who is careful to hive the hen in front of him, every ow and! 
then pushes: his head between two of his quills to see what effect’ 
he is prodneing. ‘The said effect, in the cases I have obsereat 
was absolutely nif; but very likely «captive hen, confined clvaet 
with the male, is bored and indifferent. I did not see the pee; kd 
mancnvre on his part, but traces of its frequent, perforinwnse 
may be found in the woru quills in skins, 


The Argus does not seem to fight at all, and has been 
observed to give up his cherished parlour to an aggressive Fire~ 
back pheasant withont a etuggle; but our old bird at the 
Caleutta Zoological Garden will fly at a hand presented to him, 
striking with bill and feet. In a wild state the males answer 
each other’s calls. The note isa very curious one for a bird, a 
«sort of double whoop, somewhat recalling the note of the Hoolock 
Apes, though not so rapidly repeated as theirs, The hen has a 
note of several syllables, more quickly uttered, but of somewhat 
the same type. 


She seems to lay at any time, the eggs being seven or eight. 
in number and reddish buff in ‘tint, Although the nest is, a8 
usual, on the ground, the young fledge sufficiently to fly and take 
toa perch ina very few days. 


The Argus, as it can hardly ever be seen wild, to say 
nothing of being shot, is rather out of court asa game-bird ; but ib 
has considerable value as a menagerie specimen, live birds fetching 
about thirty rupees each in Calcutta. It seems to me, therefore, 
that snaringin.such a way as to cause its death should be 
prohibited, and its capture in anyway regulated, as, if preserved, 
the high price it fetches would render it a profitable as_ well as 
harmless inmate of our jungles. It does weil in captivity, and 

is easily tamed. 

Only ont other species of true Argus is certainly known, 
Gray’s Argus (Argusianue Grays) from Borngo, which is rather 
smaller than our bird, but does not differ much from it otherwise. 


‘There is in existence, however, » piece of a pritiary quill 
feather, now in the British Museum, on the evidence of which & 
presumed third species has been named (drgustanue bipunctstut) 
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the double-spotted Argus, Ta thie epecimen the white dotted 

cinnamon patch is found on doth sides of the shaft, which is _ 
slighter than that of a corresponding quill from the eammon 

Argus, . Ib is not known what the other feathers of this specimen 

were like or where it eame from, and it might have been merely 

a“sport;” ifso, it was certainly a progressive one, tending to 

‘greater ornamentation than the ordinary species possess. 


We have next to consider the Peacock Pheasants, or Poly- 
plectrons, which are rather small birds as pheasants go, with 
long legs and sbort, rounded wings and long fattish tails, 
composed of as many ns twenty broad rounded feathers. ‘The 
upper tail coverts are also very long and broad. The general 
Duild is ight, and the birds are very active. ‘Thero is a bare 
skin ronnd the eye in both sexes; but the female is smaller and 
Jess bright than the male, and is not spurred, whereas the male 
hes more than one epur on each leg, whence the scientific name, 
which meaus many spurred.” 


Only ove species is certainly known as occurring in our 
empire. 


‘Tas Gumv Peacock PHEassnt. 


45. Polyplectram chinguis. Blanford, Faun, Brit. Ind., 
Bitds, Vol. WV, p. 73. 


Native names :—Patea-walla majur, Cachar Tea Garden 
coolies; Munnowns, Beynduhuk, Assamese ; Deodwrug, Deo-dirvit, 
Garo Hills; Kut-mor, Chittagong ; Doun-kalah, Arrakan and 
Pegn; Shwe-dong, Tenasseritn. 


The male of this species bas a rather short, hairy-looking 
crest, always standing on end; his tail is several inches longer 
than the closed wing. The general plumage isa grizzle, produced 
by numberless tiny cfeam-coloured spots ona drab ground, but 
the throat is pure ‘white, and the back, wings, and tail studded 
with eye-spots of green shot with purple, and bordered with 
oream colour, “Studded” exactly represents the effect, for 80 
heautifully shaded are these spots that they seem to stand ont 
from the feather like convex bosses of metal. ‘They are round, 
emall and singlo on the back and wings ; Inrge, aval and double on 
the tail and its upper coverts; in all cases being near the tip of 
the feather, His bill aad jegs are dull black, eyes white, and face 
pale sickly yellow. * 


‘The hen is considerably smaller than the cock, and has the 
tail much shorter even in proportion, this being less than two 
inches longer than the wing in her. In general style of plumage 
the resembles the male, but has a shorter crest, is duller and darker 
Jn colour, and has, instead of eye-spots, ill-defined black patches, 
with only a faint gloss of green, On the longest tail feathers and 
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their coverts even these poor apologies for eye-spots fra absent. 
Her ill, legs and face are less decided in colour, and her eyes 
grey. 

‘The male is just over two feet long, with a fourteen-inch tail 
and wing of over nine Inches; his shanks are three inches long, 
jrovided with from one to three spurs each; his bill about an 
inch and a half from corner of mouth to Up. 


The hen is only nineteen inches in length, with a nine-inch 
tail, and wing of less than eight inches ; the shank is only about 
fh quarter of an inch shorter than her mate's. 


‘The Peacock Pheasant ranges fram Sikkim through Assam and 
Ruma to Siam, always keeping on or near hills, though not a 
bird of high elevations, az it seems not to range above six 
thousand feet, It frequents thick jungle on hillsides and ravines, 
and is very wary and bard to approach, The male has a most 
unpleasant call, a kind of harsh barking cackle, and will often 
reply ton gunshot with it. In showing off to the female he 
manages to display all his beauties at once, by - raising one wing 
and lowering the other, at the same time spreading and slanting 
his tail, so as to exhibit all his spots on the side turned towards 
her. In captivity he is trne to one mate, and she displays 
an interesting method of protecting her chicks, keeping her 
broad tail spread horizontally as a sort of natural umbrella to 
hide and shelter them as they follow her. They, in their turn, 
have the instinct to follow closely, so strongly developed that 
when specimens were hatehed under a Bantam fowl at the London 
‘Zoological Gardens, they persisted in running close behind her. 
In this way they got more kicks than cover, and it waa nat dill 
the Peacock Pheasant herself hatched chicks that the habit was 
understood. : 


The eggs of the Pencock Pheasant are buff-coloured and 
about two inches long ; tame birds only lay two. ‘The wild onca 
nesb about May, 


Tt is possible that another species of Pencock Phensant may 
ocenr in Tenasserim, since one is found in the Malay Peninsula. 
This is the Polyplectrum tteatcaratui, the male of which is 
rpeckled with black instead of cream-colonr, and has a longer 
crest glossed with pnrple aud green. ‘The hen is also easily 
distinguishable by the dark instead of light speckling. 


_ Moreover, Mr, Hume got in a lushai village some, tail: 
fenthers like ‘those of » third Polyplectrum, the P. germaini, 
whose known home is Cochin China. Germain's Peacock Pheasant 
‘has no crest at all: its plumage ix light speckled, but darker in 
‘tone than in our gray bird, and the eye-spote on the tail-feathers 
fare longer, In the hen the eye-spots are better developed 
‘than in that of-our species, and are found on the longer tail 
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coverts, The males, at all evehte, of both these Peacock Pheasants 
have the hare skin of the face red, so that a red faced Peacodk? 
Pheasant in British territory ts 4 bird to keep one's eyo upotie 


These birds as a group-are more interesting to the bird 
fancier then the sportsman they are not difficult to tame, the 
skulking habits which render them objectionable as game being, 
evidently the outcome of an intelligent appreciation of their 
cirenmstances, for a disposition to lay aside fear in domesticas 
tion is characteristic of many birds which are inveterate in their 
love of cover in a wild state—the above-mentioned Argus for 
example, ‘The singular and unique beauty of the males of these 
birds would, however, always justify the keeping up of a large 
stock of them as suppliers of ornamental plumes, if they could 
be protected against wasteful destruction on this account, 


, $ vias 
‘The Desteuction of a Rogue Hlephant in the Andamans.” 
By C. A. Rogers, F.C.H., Deputy Conservator of Forests. 


On the 14th February 1885, the largest and most powerful of 
the Andamans timber-dragging elephanta, called Napier, escaped 
from his mahout at the forest eump on the Pochang stream, whiah 
empties itself into Shoal Bay Creek in the Soath Andaman Island. 
He had become must aud had broken away from his keepers and 
run away in the forest. : 


. Napier remained in the forests about the Pochang eamp for 
some months, and two attempts made to recapture him by 
the help of female elephants during the hot weather proved 
unsuccessful. When the rains eet in and water was abundant 
everywhere Napier must have gone further afield, as nothing niote 
‘was heard of him after the rains had been thoroughly established. 


. Napier must have wandered south through the forests, as on 
the 26th September following he was seen at Mihtakhari, about 15 
files south of Pochang and on the eastern shore of the Port Blair 
Harbour. He appears to have walked round the harbour, as he 
visited Aberdeen (the largest. and most populous village in the 
Settlement, and the head-quarters of the Andaman and Nicobar 
police, as well as the residence of reveral Settlement Officers) on 
the south side of the harbour, and to have killed a native near the 
Aberdeen jetty. Afler this he walked north along the main road 
to IHaddo, where he was fired at by the police guard, He was 
only frightened by the volley and went off inte the Minnie Bay 
jungle to the south-west of the penal settlement of Port Blair. 


On the 28th and 29th September he visited the Minnie Bay 


4en garden and did but little damage except frightening the 
natives whom he met, , 


380 Tue pestaUCrion OF 4 ROGUE BLEPHANT IN THE ANDAMANS,- 


Napier appears to” ba 

ah the ign apes See a khieed ‘across the Port Blair harbour 
att the north side of the harhouy 
must have walked along the no 


tory, which was at that time i 

in e 
Sth October he appoars ta have visited Ake 
have done no damage; and then he retired to 
Mibtaktheri on the’ west shore of Port Blair harbour 


Napier was then proclaimed to be dangerous by the Chief 
Commissioner, Colonel Cadell, and orders were issued that any one 
might shoot him. Two Settlement Officers, Captain Thornhill, 
1.8.0, and Mr. Jessop, followed him up into the Mihtakhari forest, 
but did not encceed in killing him, and he soon after disappeared 
from the immediate neighbourhood of the Settlement. 


‘The next year Napier appeared at one of the outlying villages 
‘of the Settlement and was fired at and at once disappeared. 


Ta the annual report for 1891-92 ib was suggested that 
Napier must have been killed in the cyclone which swept across 
the island on the night of the Ist-2nd November 1891, when the 
Royal Indian Marine ship Eaterprise broke away from her an- 
chorage and was wrecked on the Sesosteris Reef. 


This, however, did not prove to he the case, as Napier appeared 
at the Pirij forest amp on the east side of Shoal Bay Creek in July 
1896, Another attempt was then made to capture Napier, and he 
was decoyed by means of one male and two female elephants for 
some 14 miles through the forest, when one night he snddenly 
became suspicious, and after having fonght with and severely 
punished the male elephant, ran off into the forests of the 
Cholanga Ridge and was not seen again, On the 6th Angnst 
1899, Napier came seross Virginia in the forest near Horatngnjig 
and injured her so badly that she died; and on the night of 
the 11th Angust he visited the forest camp at Horntagajig 
on the west shore of Shoal Bay and frightened the Forest 
Department elephants co much that three of them broke their 
fetters and ran away into the jungle. They were recaptured a 
few daye afterwards, On the 15th August Napier fell into a pit 
which had been dug for him, but owing to the pit not having 
been made deep enough, he got ont of -it hy the aid of a 
stump of a tree which had been left within his reach, and 
disappenred. A 
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He was followed up by Deputy Ranger Hussain Ali on the 
24th August, anda further attempt made to noose him, which 
proved a failure. 

In consequence of Napier’s visit to the elephant camp at’ 
Boratagejig, it was deemed necessary to construct i strong stockado 
around the elephants in order to protect them from similar attacks 
in the future, more especially as several of the elephants had 
been ronghly handled by Napier, and they were all very much 
afraid of him. 


On the 14th August 1900 Napier again appeared at Borataga- 
Jig, and on the 17th of the same month, while Mr. Heinig, Deputy 
Conservator of Forests, was at the camp, Napier broke through 
the stockade which bad been constructed to protect the elephants; 
wounded Kate and frightened Adolphus and another eleyhant so 
much that they broke their fetters and ran away into the jungle. 
They were recovered, however, the next day. Napier was fired at 
hy the police guard, and on the 23rd August left the neighbourhood 
of the Boratagajig camp. Be 

~The Forest camp was moved to Jatang in the spring of 1901, 
and on the 20th April of that year Napier also reappeared, but 
was driven off by the police firing their snider carbines at him. 
The nexl, day four policemen and four convicts tracked Napier and 
fired at him. He turned upon them, but fortunately did not get 
hold of any of his pursuers, who left him and returned to the 
Jatang camp. Napier appeared at the enmp the seme night. 
He was followed up the next day and fired at from a machan in a 
Jarge tree, but returned to the Jatang camp at night as usual, 
Deputy Ranger Mohan Lal reported that Napier had become very 
cunning and would nob walk into pitfalls, and never came along 
the saine path two days running, and asked that arrangements 
might be made to shoot him, “These, however, were not_ made 
owing to the diffenlty of getting snitable rifles, and the Jatang 
camp was abandoned on the Sth May, and the elephants and men 
moved across Shoal Bay Creek to Pirij, as no work was possible sa 
long as Napier remained in the neighbourhood. 

The Jatang’ camp was re-occupied in October 1901 after it 
had been ascertained that Napier had left the neighbourhood. 
Apparently be visits the forest carps when must in the spring 
and in August, and does not tronble them at other times of the 
year. Napier came back to Jatang on the 14th April 1902, and,was 
geen standing on the far side of the nullah which winds around 
the spur on which the forest camp and elephant enclosure is 
‘situated. He appeared suddenly about 5 o'clock in the ‘evening, 
“and the police guard at once turnéd ont, loaded their sniders with 
pull and moved down to the near edge of the nullah to prevent his 
crossing it aud attacking the tame elephants, The noullah hall 
vertical sides about 14 feet deep where Napier stood, and this 
effectually prevented his crossing over i lo where the. police stood. 
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The police fired two volleys at Napier ata distance of 30 
yards, one while he stood sideways to them, and the other as he 
ran away in an easterly ditection towards the jetty guard, He 
appears to have sluinbled into the nullah on receiving the second 
volley, and to have followed it down to the jetty polive guard 
about a quarter of a mile distant. The jetty guard fired another 
volley at him us he approached them, which turned him into the 
thick jungle, nnd he was seen no more, ‘The police reported that 
they had hit the elephant 36 times, and that they had found some 
traces of blood on the ground, but_ it is evident. from. their report 
that the wounds inflicted were quite superficial, ; 


The news of Napier’s reappearnuce reached Port Blair on the 
16th April 1902, and Colonel Sir R, © Temple accorded his 
permixsion to an attempt being made to kill Napier, as the several 
attempts that had been made to catch him had all failed, 


On the 24th April a party, consisting of Lieutenant W. G. A. 
Brett and Corporal W. Ward, both of the 2nd battalion of the 
Duke of Wellington's (West Riding) Regiment and myself, 
started from Port Blair in the steam launch Hileen for Shoal Bay, 
a creek about 18 miles north of Port Blair, into which the Jatang 
atredin flows. The launch anchored off Pirij, another forest 
camp on the Shoal Bay Creek, and a rowing boat was ready to 
takeua up the Jatang creek to the forest camp. 


‘The weather was extremely hot and the sun simply poured 
down upon us as we slowly progressed up the wide creek, and then 
the narrow stream which succeeded it and meandered through # 
vast mangrove swamp, which, while it kept off what little breeze 
there was, did not afford us any shelter from the snn’s rays, and. 
we were, indeed, glad when tho bontmen Inid aside their oars and 
took to stont bumboos, with which they poled us up the last mile 
of the stream. The tide was against us, which made our rate of 
progress more than usually slow. At last we renched the jetty 
guard, landed and walked over felled surjan ( Dipteroearpus, sp.) 
Togs to the hillock on which the camp was situated, and very 
glad we were to rest in the bamboo hut which serves as a forest 
rest-house. 


The news about Napier was not at all reassuring. He had 
not been seen since the day that the police had fired volleys at 
him, and he had only been heard of once or twice since that 
date, 


Inthe afternoon we carefully atndied Sanderson's book Twenty 
years among the Wild Beasts of India, to learn what we could of 
the habits of elephants, also the shots by which they could be 
killed, and when the elephants returned from their work in the 
evening, studied then carefully in order to muke sure of the 
yulnerable »pots eo cleerly described by Sanderson. , 
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+ ‘Phe next thing to be done was to test. the sighting of our 
rifles, e0 we put up a target with a Mack triangular bull’s-eye 
murked as to represent the ear shot which Sanderson says ie the 
‘most fatal one, 


We ere armed with Lee-Metford rifles, kindly lent by 
Captain P. A. Turner, commanding the detachment of the West 
Ridings stationed at Port Blair. 


The target was put against a log about 30 yards off, as the 
jnngle was too dense to allow of any long shot being obtained, and 
we knew that if we did get a shot at all it would be at close 

marters, so we wished to see if the rifles threw high at such a 
short range, Some of the bullets had had their noses filed off so as 
to expore the lead core; and we wished to see if this in any way 
affected their trajectory. We each fired two bullets, one ordinary 
and the other with the nose filed off, and all six bullets pierced 
the bull's-eye, and sutisfied us on the vital point as to the correct+ 
ness of thé sighting of our rifles at very short ranges, ‘The bullets 
with the filed noses did not make any larger holes in the log of 
wood than did the Service ammunition. 


Napier did not tura up at the camp during the night, but 
early the next morning news was hranght in hy the road-making 
file that lis fresh footprints had been found ina stream about half 
a mile from the camp. We at. once started for the spot, picked 
up the fresh tracks in a new clearing that had been recently 
made, and after some little search, found the place, but Napier had 
broken out of the clearing and had made off into the thick jungle. 
‘Two convicts Naingul and Pershadi, accompanied us, and, to- 
gether with two Andamanese, picked up the tracks, and off wa 
went. J must confess that the Andamanese did not take kindly 
to this form of tracking, and that the convicts who were familiar 
with the ways of tame elephants really did the tracking, After 
following the fresh tracks for ubout two hours, we crossed a 
stream ai, which Napier had evidently quenched his thirat, and 
s00n after came into some fairly open bamboo forest where he had 
heen feeding, and we were in great hopes of finding him still here: 
Our hopes were destined to be disappointed, as Napier was not in 
the bamboo forest; so we sat down, rested, and bad some food, 
while Naingul and Pershadi went a ahead into the thick jungle 
which succeeded the bamboo forest, to see if they could find any 
tracks of the elephant, ‘They returned in abont half an hour with 
the weleome news that they had heard Napier; so we at once 
started in pureuit and arrived at the place where he had been seen, 
We could not see him, but only heard him crashing through the 
tangled mass of creepers and young saplings which constituted 
the forest just here. Janciete 
* “The eurrent report about Napier was that he charged you on 
eight ;.so we got behind the buttressed root of a large tree, near 
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which we found ourselves, and awaited his on 

him breaking down the saplings near us, but aa ot ee tin 
and at last, az he did not seem to be coming nearer to us; 4 
Gut of our never and followed. after the teisa he made amahing 
throngh the forest and soon got a glimpse of him. As we could 
not seo his head we did not fire, but waited for him to turn on 
This he did not doy but suddenly turned and made off into the 
dense undergrowth once more. We followed in the lane te made 
‘as the forest was elsewhere too dense for us to penetrate ‘pithout 
cutting our way. The noise Napier made was tremendous, and the 
crashings of sapling and tearing of ereepers was decidedly awe- 
inspiri However, we could only follow him up in the path he 
had made for us, and this we did, and, after about half au hour’s 
chase, we saw him again about 40 yards off, but conld not get » 
cleat shob at him. Ie turned as if to charge us, and Ward and 
myself covered him, bnt as neither of us were quite sure of our 
-Alots, and there were Many branches between the elephant and us, 
any one of which might have turned our light bullets wo refrained 
frem firing, as Napier thouglit better of his idea of charging uss 
and once more turned and made off into the tangled undergrowth. 
That wae the last we saw of him that day. We followed him ap 
for another half hour, and as we seemed to get no nearer to him, 
ive abandoned the chase, pretty dead bert, about 1 o'clock, snd, 
after a good long rest, proceeded wearily towards camp. ‘Sagar 
ieee put in our bottles containing tea by an inexperienced 
seesents Bo we had to choose between sweetened ten and such 
little pools of muddy water, and few and far between they were, 
with whieh to quench our thirst. 

. We reached camp about 3 o'clock and enjoyed such as only 
really thirsty men can, a long cool drink, followed by # luot bath 
and a siesta, 

‘That evening, the 26th April, we were roused from our 
slumbers about LP o'clock hy the police guard, who bad heard 
Napier in the jungle, near # small stockade which had been some 
tine ago constructed with a view to entrapping Kim. This 
stockade was on the far side of the nullah and close to where 
Napier had stood when the police fired at him on the 14th April 
eee A pit had been dug across its entrance for Napier's benefit. 

‘Phere was a bright moon, so we i i 
do-aiene Hes ih so dace toward She Ihige enslosire tm whic 
the tame elephants were picketted, We waited in vain,  Napie 
Femained in the shadow cf the trecs on the far side of the nullahy 
amused himself by breaking down trees and digging uj atehills, 
ut would not come into the open, and dieapy eee the thick 
jangle just before day broke, “He’mnst. have followed. along. th 
ee returned to-camp by, probably out of curiosity. 

é next morning we went to see whiere Napier had stood an 
‘rt voes he hed reknn dua, ithe tesaa ote a the eatroate 
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of the pitted stockade above referred to,'so we ‘decided to tie up a 
tame elephant inside the stockade and to sit up all night with her 
in case Napier, who was reported to be “ mual,” should be tempted 
to try and enter the stockade, when he would have fallen into the 
pit, The stockade and pit had been made abont a year ago, aud 
creepers had grown all over the bamboo trelliswork which bad 
been put over its mouth, and it was very hard to say where the 
firm ground ended and the pit began. ‘The moon would risé about 
9 p.m. so we had an early dinner and were in the stockade at 
sunset, ready for a night long watch, We had whitened the sights 
of our rifles with slaked time, which made them fairly visible when 
the moon was bright. Each was to take a two-hour watch and 
waa to awaken the slecpers, should their be any, if Napier turned 
up.. Napier did not appear, and at daylight we retired to our hut 
and slept. We sat up on the night of the 27th April also,- but 
Napjer did not appear. On the morning of the 28th, just as we 
were retiring to rest, a convict came to say that the petty officer 
in charge of the teme elephants had discovered fresh footprints of 
Napier's atthe stream where the tame elephants drank on their 
way to their dragging work, and asked if the elephants shonld be 
brought back to camp. I told him that the elephants should 

oto work as usual, and that we would come and sec where 

Japier had been when we were sufficiently rested, After break- 
fast we started off with our rifles to look at the place where 
Napier had been seen and to arrange what we should do next, 
We followed along the elephant dragging path for about three- 
quarters of a mile, when on turning a corner in the path we found 
ourselves face to face with Napier. He entirely filled the path, 
was standing about 20 feet above us, and was 30 yards distant : 
we paced the distance afterwards. I'was leading, so knelt down 
and covered him with my rifle, while Brett got his rifle and was 
ready to fire. The bullet in my rifle had ita point filed off, that in 
Brett's was an ordinary Service bullet. Ward conld not get a shot, 
so stood behind and watched the effect of our shots. As soon 
as Brett fired I fired. Both our bullets struck Napier on the 
head, mine on the right joint below the bump which forms the 
base of the trunk, and Brett’s a little to the left of the bump and 
above it. Ward says that clouds of dust came out of the elephant’s 
head when he was hit, and that he at once turned round and 
retreated as fast.as he could. I ran after him, loading my rifle as 
I went, and got a sight of the elephant on fairly level ground as he 
was running away, and fired an ordinary bullet horizontally into 
the middle of his body. _ ‘This bullet must have pretty well traverse] 
This body and penetrated his lungs, as we found, on following 
‘up the wounded animal, that he had been coughing up red 
froth and pieces of some internal organ which looked like Inng. 
We followed him for over two miles by blood. At first he 
bled. copiously from both head wounds and then from one only. 
Napier went straight towards where the tame elephants were 
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working and we after him as hard as we could go. The tame 
elephants scented Napier when he got near, and the police fired 
two volleys of bull in our direction and at a close range before we 
could stop them, but fortanately did not hit any of onr party. 
Nepier turned back from the tame elephants and broke away 
into the forest, between us and them, having turned back on his 
own tracks for a short distance, and on hearing us coming along 
his original track, he left it and turned away into the thick jungle, 
The bleeding ceased soon after this, so we left two convicts and 
two Andamanese to track him up as far as they could before night- 
fall and returned to camp. Naingul, the tracker, returned in the 
evening to say they had followed up the elephant for about one 
mile further, but had not seen him, 

We started at sunrise the next morning, the 29th April, with 
food to Inst us all day, with the intention of having a lung day 
after Napier, as we had to return to Port Blair the following day. 
Sanderson says in bis book that he has never known of an 
elephant hit in the head with the front shot, which has not heen 
dropped dead, being followed up and bagged, but as Napier had 
also been wounded in the body and had bled so profusely, 
we hoped that we might come up with him and kill hi 
Our party consisted of Brett, Ward and myself, two convic 
trackers, and two Andamanese. We walked rapidly to the place 
where Naingul had abandoned the chase the previous evening, 
and found that Napier had retreated along the same path as he 
had when Deputy Ranger Hussain Ali had followed him up in 
April 1901. ‘This track took us over alow watershed into a 
stream flowing north, wp which Napier had gone. He had 
evidently lain down ina deep pool about half a mile up the 
stream : he had gone further upstream, as we found his tracks for 
about a mile more, when he turned off into some thick jungle 
on the Jeft lank of the stream, whither we followed him. 
After following his tracks for abonta mile in this jngle, [ 
sent on Naingul and one Andamanese to go quietly on and see if 
they could locate the elephant, as our party of seven naturally 
made a good ‘leal of noise going through the tangled undergrowth 
which characterives the Andamans forests. About half an hour 
afer Naingal and the Andamanese returned with the welcome 
news that they had heard the elephant, so we started after him 
‘once more, what wind there was being from him to us. After 
following his tracks for about half an hour we heard him moving 
ona slope above us, but could not see him, We waited for a few 
rainutes for him to come and attack us, but as he did not, we 
cautiously advanced in his direction and we heard him again, and 
on reaching the top of a small ridge, saw his hind quarters dis- 
tinetly in the jungle, so Brett and myself fired at him, as he was 
slightly below’ us, His hind legs seemed to give to the shots and 
he half eat down, exposing his head slightly. Napier then went 
away circling to the right, and Ward put two or three more shots 
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into him as he saw him indistinctly moving through the under- 
growth. ‘These shots turned Napier down towards a rather open 
stream, which he had to cross to enter the dense jungle on its 
far side. I jumped down into the stream and saw Napier side 
on about. 15 yards off, and, getting a splendid shot at his ear, 
fired. Tho resalt exceeded my fondest anticipation. The huge 
animal leapt into the air, turned acomplete somersantt hack- 
wards and ferl upon his heal, Death must have been instantane- 
ous. He never attempted to get up; but us his lege moved a 
good deal, we got on the bank above him and fired several more 
bullets into him to make sure that he was dead. A police orderly 
who was with me fired to or three enider bullets at the elephant 
at close quarters after he was dead, but they did not penetrate 
the skin, which shows that the volleys gred at Napier by the 
police could have done little if' any harm, It was twenty minutes 
to ten when Napier breathed his last, 


We sent. for more convicts with axes and dahs and cut off the 
fonr feet for trophies, and, having seen this properly done, walked 
back to the Jatang camp, which we reached at 3 p.m. ‘The feet 
began to arrive by 7 p. m., and we started back with the four feet 
at midnight for Port Blir, reaching our destination about noon 
on the 30th April. 

The tusks were allowed to rot aut, so as to ensure their not 
being damaged, and also to allow of the ekull being brought in 
subsequently to see what effect the Lee Metford bullets had had 
on it. 

‘The tusks were a wonderfully even pair and above the average. 
‘The dimensions are as follows :— 


Riaur Tesi, 


‘Tots! length, outride curve 
Length of part outvide socket 

‘eure, sg = es 
Length of part inside socket, outside curve 
Greatest circumference oe % 
Weight .. oo 


Lever Tusk. 


‘Total length, outside curve... an a 
Lonyth of part outside aocket or nasal bones, outside 
Longth of part inside socket, out 
Gre test circumference 
Weight .. = 
The skull was brought into Port Blair on the 18th July, and 
acarefulexamination showed that the two shots we had fired 
at his forehead had not penetrated the bone of the skull. The 
only mark on the skull was the shot which had killed him. 
'This had penctrated the brain one inch behind the hole of the 
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ear, but bad not gone throngh the skull. This hears ont what 
Colonel Sunderson says about the front shot, and also that the 
solid Yaille4 fired into Napier from behind as he was ranning away 
must have done him some internal injury, or he would have gone 
right away and we should have seen him no more. Judging 
from the size of Napier's foot, his height should have been Bft. 
ain, . 
Port Beate 5 } : C. Gitneet Rocens. 
6th August 1902. 


VI~EXTRACTS, NOTES AND QUERIES. 


An Injurious Weevil which destroys the Acorms of 
Quercus inoana. 


On 11th June 1902 Teollected a targe number of acorns of 
Quercus incuna at Mussoorie with the object of ascertaining what 
proportion of them were sound, as I could nat account for the 
genera! absence of natural regeneration from seed of this apecies. 
The result of the investigation showed that about 80 per cent, were 
unsound. Some of the acorns were collected from trees and others’ 
from the ground, where they had quite recently fallen. The 
‘ungoundness of the acorns was found to be due io the attack of a 
weevil beetle. Many of the acorns collected from the ground had 
round exit holes visible on the outside, and were quite rotten 
inside, the kernel being reduced to « powdery mass Others which 
had no exit liole, on being cut open, were found to contain a white 
legless fat grub ; ottiers contained pup, and in one acorn cut open 
on this date, | founda mature weevil together with several pup. In 
acorns plucked from trees only larvae were found. By keeping 
acorns in a box as many mature weevils as required were obtained. 
‘They continued appearing until the end of June. ‘The pupal state 
only lasted a few days. ‘There are no visible holes in the acorn 
except one exit hole made hy the mature beetles to lot themselves 
out from, which indicates that the eggs are laid inside the young 
acorns, the larval and pupal stages being passed inside’ the acorns 
in which the eggs are Jaid, ‘The acorns are attacked on the Lrees 
and fall to the ground with the insect inside. The beetle is very 
Tively, but f+igns to be dead when disturbed, It is amusing to 
watch them coming ont of an exit hole, often as many ae six or 
seven coming out one after ihe other from the same acorn, The 
larva is white, short, and stunted, almost as broad in the centre as 
long, with a small pale brown head, and’ about 7,” long. ‘The 
Bupa is white, of about the same length as the larva, and, usa rule, 
several are found together in the same acorn, often as many as six 
or seven, Qn removing the shell of the acorn the pupe are 
exposed and are seen lying each in a separate compartment of 
its own, ‘The kernel of the acorn is reduced to a fine powdery 
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cohdition, but is firm and fills the shell, so that when the. shell 
ig removed the inside appears solid with the pupa lying in little 
compartinents on ita surfuce. With slight pressure, however, it 
falls to pieces, and it is seen that ench compartment is really a 
small eradle-like cocoon covered above by the shell of the acorn. 
‘The beetle is of the regular weevil type, about 45" long, exclusive, 
of the proboscis, the proboscis being slightly longer than 4);". 
On first changing from the pupal state it is a fine red colour, 
but this soon changes to a dark red-brown, ‘The whole inseet 
is covered with small punctures ' ‘The elytra do not quite’ cover 
the whole body, and have broadly rounded ends. They are ribbed, 
and the punctures are arranged in longitudinal rows, about 
fourteen rows on ench elytron, ‘They are about half the length 
of the bay. ‘The Chovax is covered with punctures irregularly 
seattereil, ‘The proboscis is ubout ;'g" long and curved, ‘The 
antenna are elbowed and spring from near the base of the 
proboscis, The tibiw of the legs are ribbed and bear a hooped 
spine, and the punctures are in longitudinal rows. Complete 
specimens are being seut to the Forest Entomologist for 
identification. 

The insect is s very injurious one, and is largely responsible 
for the general absence of natural reproduction of Quereus incana 
from seed. ‘The trees are now loaded with young acorns from 
last year’s flowers, and it is quite probable that these will shortly 
he attacked, and there is every probability that another generation 
of the beetle will appear in the autumn. 


Deana Dun: B. O. Coventry, 
Sth July 1902. Dy. Conservator of Foreste: 
Tho Effect of Foroat Fires on Insect Pests. 


Iw a letter on fire-protection in teak forests in Lower Burma, 
which appeared in the August number of the Zadixn Forester, the 
writer says: “Fire probably does great service in keeping in 
check noxions insects, and fire-protection is probably ‘partly the 
reason that Hybloa pwera and. Patiga damasiesalis® aro increas- 
ing so rapidly.”..Some insects may. be destroyed by forest fires, 
jut our own experience in Burria is that the visible insect. life 
in‘a forext is much greater after the annual fires have taken ‘place 
than hefore.. Most inaects adapt themselves to their surroundings, 
and'manage to be in a place of safety during the season of fires, 
‘Thus the two species, mentioned by our correspondent are said to 
hibernate underground af that time of year, and would, therefore, 
be quite unaffected by an adjoining jungle fire. If this were not 
the case, how would our correspondent account forthe enormous 
number of “milaung-hmet” and other flies, and the swarma of 
cicadas amopg the In trees, which appear immediately after the 


— *The correct name of this ingect is Pyraneta macheralia, 
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jangle fires? Wo have seen a good deal of teak defoliation b: 

insects in Burma, and certainly cannot remember having noticed 
Hie the capepe. vee greater in protected areas. In fact the 
former are so small in comparison with the latter and the it 
of protection afforded so variable, that its effect on insect ‘Vile #0 


far cannot have been very great, 


In this respect a fact worth recording has recently come 
under our notice mm the immediate neighbourhood of Dehra Dun. 
Near here are some private eal coppice forests which ate not pro- 
tected from fire and which wera burnt throngh at least twice 
during the past dry senson, the last fire taking place immediately 
before the rains, ‘Since the rains began these forests have been 
completely defoiated by a caterpillar belonging to the family of 
Noctuidwe; and at the time of writing— August 24th —the bare poles 
of the sal trees are still a conspicuous object in the landscape. 


‘The Misuse of Coal. 

Nature of March 20, containing a most interesting communi- 
cation by Prof. John Perry on the “Misuse of Coal,” has reached 
me lately. Surely Prof, Perry takes an insular view of the 
matter. Like so many Englishmen, alas, he knows not the forest. 
‘The greater portion of the world cooks its food and makes itself 
comfortable on wood fuel, and though all the forests of the world 
(ould, avcording to Furopean ideas, be inadequate to supply by 
their growth the present expenditure of coal (their fossilised 
remains) to overlook altogether the sun power which we can fix 
by growing wood fuel, ia sutely, from even a European point of 
vjew an oversight, Helmholt compared the number of thermal 
Units received by an acre of Iand in Germany during a year with 
the number of thermal units produced by burning the vegetable 
matter elaborated during a year, His calculation was that only 
the 1/L477th part of the sun's heat was thus rendered available, 


On this basis it is possible roughly to calculate the maximum 
thermal efficiency as firewood of the wattle or Eucalyptus 
vegetation on the coast of Australia or South Africa, (Insulation 
js {or the Intitude somewhere about one-sixth greater at Cape Town 
than in mid-Germany ; practically it is more on account of the 
clearer atmonphere) Tha production of firewood is about five 
times as much ; thus, taking Crottondorf as an example of a 
Enropean forest giving one of the largest yields in timber, we 
have :— 

Crottondorf spruce, mean yenrly yield 153 cubic feet. 

Quick growing Euclypts, South Africa, yield 700 eubic feet 


or the maximum South African yield is five times the 
maximum European yield, But since the average weight of 
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exclypt wood is three times that of spruce, the henting. po 
produced on an acre of euclypts must be set at about Qiens 
timex that produced on an acre of northern and mid-Furopean 
forest. Thus on the basis of Helmholiz's calculation, a euclypt 
plantation can, willi Uhe most favourable circumstances in South 
Africa or on tropical mountains, store up, say, 14/1500—1 per 
cent. of the solar energy received on the unit of area. 


The position in Cape Town to-day is that it is cheaper to 
plongh the ground and plant a forest of quick-growing trees than 
to import coal from over the sea or by a long and expensive land 
journey. Firewood in Cape Town is worth neatly ls, per cubic 
foot, und before the railway was extended to the diamond fields, 
firewood there has fetched Id, per pound, the price at which sugar 
has heen retailed in England. 


No doubt from a British insular point of view, coal at £2 
or £3 per ton isa terrible misfortune, It certainly increases 
the cost of running machinery ; but if this does not ‘take phice 
toa prohibitive extent, and if it makes the user of power careful 
not to waste it, it is not an unmixed evil, And if thereby 
afforesting is made a paying operation, it is wt least open to 
discussion whether dear coul and good foresta wonld not be better 
for England than an expenditure of £23,000,000 sterling ow 
imported timber, and the evils, including physical degeneration 
‘of the race and coal fogs in the big cities, which have been 
shown elsewhere to result from England's neglect of its forests, 
‘The reference to De Wet, in Prof. Perry's communication is 
unfortunate: a small quick-moving army would probably have 
caught him. And surely cheap coal and lusury is not the 
aummum boaum. Rather let us have hamlets of strong forest 
workers than the luxurious town dwellers of to-day, with their 
decayed muscle and cheap mechuniex! power. Compare a 
European engine-driver with the runner castes of India and 
Japan, ‘The engine-driver shows us perhaps fine inherited 
musele, but guing to decay for want of use; the Fastern 
runners show the developement of muscle by both use and 
inheritance, Which would have the best chance of catching De 
‘Wet a hundred years hence ? 


As fay back as 1882 the discovery was made by Sir D, 
Brandis and myself that Eucalypts planted on tropical mountains 
will produce wood fuel at the rate of 20 tons (dry weight at 60th 
per cubic foot) per acre per year in perpetuity. The eucalypt 
plantation reproduces itself when cut, without further expense, 
and its cry timber, heavier than coal (which, as met with con 
mereially, weighs 40Bs to 520s. the cubic foot) has un equal or « 
higher thermal power, bulk for bulk, than coal. We obtained 
tlis result, as the maximum yield of Eucalyptus globulus on thé 
Nilgiris, Southern India. No doubt there are otber instances 
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where higher yields are producéd “now, and nd doubt alsd when 
the coal supply is exhausted, selection and experiment. will 
produce a forest vegetation that will produce more than 26 tons 
Per'acre per year. ‘The sugar beet and all the fruits and.vege- 
tables of civilization show how the Vegetable Kingdom can he 
moulded fo suit, man’s wants, Ifa chance tree on a chance 
mountain ina chance soil can produce the equivalent of 20 tons 
of coa) per acre per year, it seme not unrenconable to suppese 
that by selection we’ can produce, say, double this, or 40 tons 
To proce this in perpetnity we should probably have to find a 
tree with the moderate soil requirements of the Conifers. A 
powerful sun, a heavy rainfall, and a very rapid foree growth 
would be the essentials of such a production of wood fuel. 


Tooking at a rainfall map of the world, one 
conditions are falfilled over about 8,000 Patten ere tit ne 
(whieh is about: due-fourth and one-fifth of the total land aurea 
of 35,200 million acres). I take Intitudes below 40 degrees and 
rainfall above 40 inches, . One-half of this area under forest 
might thas yield the equivalent of 161,060 million tons of coat 
yearly. This is more than 288 times the world’s present con- 
sumption of coal, asruming that coal and eucalypt timber ara 
‘of approximately equal heating power. . Ou the basis of the 
‘actual forest yields of to-day we have half this, or 80,500 million 
tons, In Germany, one-fourth of the total area ig under forest, 
i ‘this is beld on the highest wuthority to be the suitable 
proportion for thickly-peopled civilised counlRy acl te 
Fermany: ‘The forest should properly occoby & bhigher propertion 
Fn eountries where large areas are pestilential and wnanile: 
for hurnan habitation. Putting this, however, aside, and taking 
the German standard of one-fourth forest, then on the basis of 
fo-day's riaximum yields we should obtain a yeurly output of 
40,260 million tons. And if to convert the maximum forest yield 
toan average forest yield we again divide by two, we obtain 
20,175 million tons. . 
”  Jower tan this I do not think we ean reasonably go for, the 
“jase of forest under consideration, It is a little more than thirty 
times the world's present consumption of coal, ‘The world’s yearly 
output of coal recently was 663 million tons, says Prof, Perry. 


Thus we see thit the yield of fitewood from the world’s 
jroptcal and extra-tropival forests, whenever-they are fully stacked 
and scientifically worked, will yield the equivalent of from 30 
times to 122 times the present consumption of coal, or even up 
to 243 times tho present consumption of coal if we succeed by 
cultivation in dowbling present timber yield figures. 

: Tt may be objeeted that my figures are, far in excess of those 
repraventing the yield of European forests, and that they require 
gontirmation. 
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No doubt they are far in excess of European figures; but so 
also is the intensity of the vegetative process in these lutitudes, 
and £0 algo is the stature of the Sequoias of California, and the 
Eucalypts of Australia and South Africa above the statute of the 
biggest spruces und silver-fira of Europe. The Nilgiri figures I 
Lave quoted above were formally recorded in two official reports, 
printed and published by the Madras Government in 1882. 
They have since been confirmed by the measurements of forest 
officers, who have subsequently had ‘charge of the Nilgiri planta- 
tions, "Similar figures have been obtained by myself and other 
forest officers in Sonth Africa. They have heen exceeded in 
several plantations in Natal, while at Johannesburg they have not. 
been confined to Eucalyptus, but have heen obtained from Avacia 
decurrens, or black waite, as well na from some other trees. 


‘Therefore, “when our coal supply is exhansted, when all 
racea of the world have fought for the waterfalls and places of 
high tide,” there will still semnin that which Englishmen of all 
the civilised races of the world do most neglect—the forests 


‘ D. E. Huremns, (in Nature). 
“Grootuadershosch, Swellendam, Cape Coiony, May 14. 
1 “Suggestions regarding Forest Administration in the 


Madras Presidency,” by D. Brandis, C.LE., Inspector-General 
to the Government of India (Madras (882). 


“ Report on Measurements of the Growth of Australian Trees 
on the Nilgiris,” by D. 8. Hutchins, Dep. Cons. Forests, Mysore 
(Government Press, Madras, 1883). 


Rubber Cultivation iu Selangor. ; 


Mn, STANLey ARDEN, Superintendent, Experimental Planta- 
tious, Selangor, I. M. States, hax submitted the folowing interest- 
ing report ou the cultivation of the Para rubber tree and extrac~ 
tion of the latex, which we extract from the Agricultural Bulletin 
of the Straits and Federated Malay States :— 


Ihave the honour to inform you that J visited S'tiawan 
(Perak) in June last, with the object of conducting some experi~ 
ments on the production and coagulation of the ‘Intex of Hevea 
brasiliensis, which furnishes the “ Para” rubber of commetee, 

‘Poe trees utilised for these experiments were chiefly the 
property of the natives and had been neglected. ‘The soil, which 
Sens dry and sandy and wanting in the necessary constituents of 
Pinni Life, was in places densely covered with “Ialang’ —Jimperata 
(ylindrien, a vigorous grass which chokes ont nearly all other 
yegetation, ‘These conditions had evidently affected the growth 
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of the younger trees, for F have measured 3 to 4-year-old trees 
in other parts of the Native Stutes whose circumference was eqnal 
to that of trees growing at S’tiawan which were twice the age, 


The trees ranged from 7 to 10 years old, ‘The approximate 
height of the 7-yenr-old trees was 40 to 45 ft, and the average 
girth 2 f(t. 6 in. measured at 3 ft. from the base. The height of 
the 10-year-ol trees was 54 to 60 ft., the cireumference taken ab 
a yard from the hase ranging from 3 ft. 6 in. to 5 feet, the 
average being about + ft, 


‘The trees had been planted irregularly, bub il was noticed 
that some 9-year-ol trees, planted 36 ft. apart, were touching 
ench other af the tops, There is a tendency to plant trees mueh 
closer than this, and f mention this fact to show what amount of 
space this tree will oceupy if allowed room to develope itself. 


4. The incisions were mare by means of a sharp pruning 
knife. An ordinary carpenter’s chisel was also tried, but the 
knife found most favour with the Malays, who soon became used 
to thie work. f prefer bhe kuife Lo the chisel, qs with it a cleaner 
cut is malle, {my enabling the Intex to yet away freely —an impor- 
tané point, fur if impeded in its flow, there is’ the possibility of 
ibs coagulating on the wound, thns preventing a further flow. Nor 
does there apjenr to be quite the same danger of cutting into the 
wood as with a chisel and mallet, and injuring the tree. T have 
recently had a knife made, fitted with adjustable blades, which 
will, I believe, when perfected, considerably reduce the cost of 
tapping, 

With a view to ascertaining what part of the trank contains 
the largest amount of litex, trees were tapped at different heights, 
ranging from the base of trunk to@ ft. up. In almost every case 
it was fount that the latex flowed most freely from the lower 
portion of the trunk. ‘Ten trees were tapped on fourteen conse- 
cutive days with the following results :— 


140 incisions from tase to 3 ft. up gave 49554 oz. latex. 
140 jucisions 8 ft. to @ ft, up gave 82556 02, Intex. 


The greater exudation appears, however, to be ebiefly confine 
ed to the first foot of the trunk, which anust therefore not be 
neglected when tapping. 


An attempt was made to determine the hest kind of incision 
fo make, and trees of the same age and dimensions were tapped 
with vertical, oblique, and double oblique (EVV) incisions. 


Those tapped with the V-shaped incision generally gave the 
best return. If these invisions are made above one another and 
connected by means of a smal] chanuel, forming what is some- 
times known ax lhe “herringbone” incision, the collection of the 
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Tatex is simplified, but the return was found to he less favourable 
than when V-shaped incisions were made about 2 ft. apart and 
extending over the whole area, The two lines forming the V were 
in ench ease 6 in. Jong. 


‘The different kinds of incisions, which on the first ocension 
were made about 1{ inch wide and just decp enough to cut 
through the inner layer of bark, were renewed ab intervals. Tt ia 
important that fall advantage be taken of what is termed the 
<wound-effect,” and this experiment was conducted, with a view 
to ascertaining : : 


(a) The number of times the incision might advantageously 
he renewed ; 


(5) The length of time that shonld elapse between ench 
renewal, 


‘The renewal is decomplished by taking off a very thin Inyer 
from ench side of the wound, and was carried on for a’ fall month 
at regular intervals, some trees heing tapped every day, others 
every second, every fourth, and every seventh day; so thit while 
some trees were tapped on thirty occasions, others ‘were only 
tapped on four. The number of occasions it is advisable to renew 
the incisions was not decided, as in some cases the tree continued 
to exude Intex even after having been tapped on thirty consecutive 
days. In a few cases the maximum yield was attained on the 
eighth day ; while, in others, there was a gradual increase up till 
the fourteenth tapping. This difference in the behaviour of trees 
makes it impossible to Iny down any hard and fast rule as to the 
number of times it is advisable to renew the incision, but in the 
majority of cases the maximum yield will probably be reached at 
the tenth or eleventh renewal, 


Nor does it appear that there is anything to be gained by 
allowing the trees to rest a few days hefore renewing the incision, 
for the yield of those trees on which the incisions were renewed 
daily was equal to, and in some cases exceeded, that of trees 
which were tapped at weekly intervals, ‘The ultimate resalt, 
therefore, would seem to be dependent, to some extent, upon the 
number of times the incisions are renewed, and it is doubtful if 
a saving of labour ean be effected by renewing the incisions at 
long intervals, 


Ordinary cigarette tine were used for the collection of the 
latex. These were attached to the free hy a small nail driven 
through a hole in the side of the tin, a little clay being placed 
between the tin and the tree to prevent any Intex trickling down 
behind, I have had some similarly shaped tins made with a 
“Jip” which is filed at the edges, The lip is simply pressed 
into the bark, no nail heing required, while any escape of latex 
is impossible. A loose lid! prevents any dist or pieces of hark 


396 CHURCHILL AND SIM’S WOOD CIRCULAR. 


from falling into the latex. The Intex exudes’ very slowly, and 
it was generally found necessary to leave the tin on the tree for 
about an hour after making the incision. 


Several methods of prepnring comméreial « india-rubber” 
from the latex were tried, and coagulation by the addition of 
mercuric chloride, sodium chloride, alum, acetie acid and other 
rengents was effected, but as these are still under consideration, 
I do not intend to dwell upon them here. Tam satisfied, however, 
that a good marketable robber can be obtained, at a very small 
cost to the producer, in three or four days, if he hes suitable 
drying accommodation at his command. 


The difference in yield of trees of the same age and growin; 
under similar conditions is very remarkable, making experimental 
work dillicult, especially when the mmber of trees at our 
command are limited. ‘The amount of dry rubber obtained from 
9-year-olil trees varied from 7 to 8134 oz.’ The average yield 
per tree was just under 2lbs.; but, had all the trees been tapped 
on the most approved style and the incisions renewed an equal 
number of times, this amount would doubtless have been 
exceeded. 


‘The youngest trees tapped were 6 to 7 years old, and gave an 

average return of 1214 oz, of dry rubber. This was the foul 
ing, t incisi on 

of fourteen days’ tapping, ie, the incisions were renewe 
fourteen consecutive days, so that the average yield per day was 
Jess than 1 o2. of dry rubber. These trees had been muc! neg 
lected, and I think it is fuirly safe to prophesy a retum equal to 
tide from European estates, where the trees receive every at 
tion in from five to six years 
Gardening and Planting. 
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The Insect World in an Indian Forest and how to study it, 


Parr L 
(Continued from page 330.) 
Some Cuaracrertstic Features or Insxer Tire. 

Tr will be interesting to first glance briefly at some of the charnc- 
teristic features of insect life in general. Insects form by far the 
Jargest part of the animals of the world ; they outnumber in species 
all the other terrestrial animals together; whilst compared with 
the vertohrates their numbers arte simply enormons It is perbaps 
owing to their size that they have becn so little studied as a Class 
and that so little is known as to the number of xpecies ab 
the present moment living npon the earth’s surface and of the 
Habits of the greater number of the known species, The largest 
Tusects scarcely exceed in bulk a mouse amongst mammals or a 
wren anongst birds, while the smallest are almost or quite imper- 
ceptible to the naked eye, and yet the larger part of the Animal 
matter existing en the Jands of the globe is probably contained in 
the forms of Insects, 

In the waters of the globe the predominance of Insect fife 
dicappears. They practically only exist in any numbers in stall 
collections of fresb water, and then if may be for only a portion of 
their existence; of the Iurger bodies of fresh water they invade 
the fringes only, and they are almost absent from the oceans. 

Ineeets tay be said to be the most successful of all animals 
in the strugele for existence, and this is probably due to the 
rapidity of their growth owing to the peculiar relations which 
sat. petween the great funetions of circulation and re~ 
apiration, these being of such a nature as to enable the nutrition 
of the organs of the ory to be earried on tapidly and efficiently 
50 long as a certain bulk is not exceeded. 

Rapidity of growth is in the case of some Insects very great 
and the powers of mutiplication even greater still. [n addition 
by a process known as “ metamorphosis,” growth aud development 
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can he isolated from one another, thus allowing the former to go 
‘on nnchecked and uncomplicated by the latter. fb was probably 
in allusion to some of these favétirable features of Insect life and 
the remarkable rate at which they sometimes multiply that 
Linneus made the statement. . pear 

Pres museae consumunt cadaver equi, aeque cito ae leo, or 
“that three flies would consume the carease of a horse as quickly 
asa lion.” 

It has been enleulated that dne female of the common house 
fly Musca domestica may have 23,000,000 descendants during one 
season. 

Thave said that growth and development can he isolated from 
‘one another, und thus we get the different stages in the life of an 
Insect, known as the egg stage, the larval or grub stage, the papal 
of resting stage, and the final or imago stage. When all these four 
stages are present the metamorphosis is said to be ‘complete.’ 
Daring the second of these the insect often eats voraciously 
and increnses rapidly in bulk, development taking place at a later 
stage. ‘The papal stage is absent in some Orders of inseets and 
the metamorphosis is then said to he ‘incomplete.’ 

‘As is well known, some kinds of Insects form organised 
societies and live together in communities—a method of existence 
displayed by few other animals save man. We shall have oveasion 
Jater to allude to some of the Insects living in this fashion when 
we consider the Termitide (the so-called white-ants), and the 
Hymenoptera Aculeata (the bees, wasps, and ants). It will be 
unnecessity here to dilate upon the beauty of Insects, ‘The 
heauty of the buiterfly is proverbial, and those who seek will find 
ib reproduced again and agaiu in nmmberless minute forms of the 
Tnsect Worl which perhaps compose the greater bulk of the 
Insect Life in the Indian forest—a world teeming with some of 
the most beautiful and certainly not the least interesting of 
created beings, and yet at present as liltle knowa as was America 
before the days of Columbus. 

‘To commence the study of this life will nob reqnire hours of 
unproductive and wearisome search. ‘The leaves of the nearest tree 
will be found to contain their quota of defoliators, be they the cater- 
pillers of butterflies or moths (Lepidoptera), or the grubs of beetles 
belonging to the Chrysomelidu’, Curcntiouine (weevils), &es 
Jeaves and twigs will be found yielding up their sap to numbers of 
aphids or plinb lice (A phide) and seale insects \Coceidin , &e 
their seeda will be riddled by the grubs of Hymenoptera, Diptera 
and weevils, If intent on oar study and with the wish to arrive ab 
some definite reason for the death or sickness of trees, we carefully 
examine the hark, it may be found riddled with pin holes. On 
stripping it off we hall drop into n perfectly new world of life 
below, x workl which spends its existence beneath the bark of trees 
pnd leaves its shelter in many instanees bat for a nuptial flight. 
Here we shall tind a veritable Tower of Bubel of Insect Life, consist~ 
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ing of genera of many different families the individuals of which are 
preseut with very different objects. The partienlar families an 
genera present will depend grently upon the condition of the tree 
we are exnisining, If still green but sickly and dying, or newly 
felled, varions barks borers will he ab work iaying eggs in the bast 
layer, the lurve of which on developing will Teed om the still fresh 
hark: Buprestide, Cureulionide, Cerimbycide, Scolytide, and 
various families of the wood boring Ieterocera (moths) may be 
Present. Other genera, some perhaps very minute, will he feeding 
upon the oozing sap. Others again on th dying anil drying bark 
Whilst nunirous predaceous Insects belonging to one or more of 
the great Orders, such as the Orthoptera, Tymenoplera, Coles 
upteru, Diptera aul Aemipterg will be found, exhiditmg an. 
enormons variety of shapes and peculiarities hoth in their larval, 
papal anil imago stages, Where all is new it is invidious to 
particnlarize, but there will be little doubt in the minds of those 
who tuke up this study that the work of a lifetime would nob 
suffice to hecome acquainted with the life-histories of one tithe of 
the predacvous Insects which spend their existence beneath the 
hark of our Indian trees, nor even to study them so far as to be able 
to say that snch and such alarva becomes such and such a pupa ancl 
imago, ‘The surprises in store for him who endeavours to grapple 
with this aspect of the work alone will perhaps do more than 
anything else to show him how liltle is at present known in Tndia 
on the sulject of the life-histories and developments of some of 
her commonest Insects, and how urgently recriits in this depart= 
ment of knowledge are reqnired, Instances cout be enumerated 
of insects which, if sought for in their abodes beneath the bark or 
in the rools, in the twigs or on the leaves, &e., are to be found 
almost as plentifully ‘nx the cominon house fly and throughont 
the same period in the year, and yet neither their eggs, larva: or 
pupa are yet known, 

Leaving the bark and enmbium layer of the older trees, we 
will now turn to young saplings and the smaller branches of 
the older trees, A search inthis direction may show that grabs 
have gone inlo the interior of the stems and are boring thei 
way up or down the centre, This will probably be the 
work af longicarn beetles of of the wood-boring moth larvie, 
In the woud of older dead trees round shot holes or large oval 
galleries may be found riddling it through and thiough, the 
work of the wood boring fumnilies of Insects, the wood wasps { Sirex) 
and boring beetles and their larve or boring moth caterpillers, 
Onr search need not terminate here, however. There still remain 
the roots of the tree, And to get at these it will be necessary 
to excavate the earth all’ round so as to leave them exposed 
ina pit where they can be examined satisfactorily. Tfere again 
we shall find many members of the Insect World. = Aphids 
sucking out the sap, the very life of the young tree, bark borers, 
wood-borers, and their attendant predaceous and parasite compan- 
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ions, amp feeding beetles and dead bark enters— some or all may 
be present, the individuals being probably of entirely different 
genera and species, if not familes, to those working bigher up in 
the trank, main branches, twigs, or on the leaves and in the fruit 
nud seeds of the tree, The nhove rongh notes will show that it 
{s not difficult to find some of the homes of the Insect Life in 
an Indian Vorest. The study of it will reqnire careful observation, 
and whilst training the eye to observe, will develop the fucnity 
of reasoning and working ont results as well as and, one would 
think as usefully as, the most ubstruse problem in mathematics, 


Note. Befure proceeding to a consideration of the Orders it may be of 
use to mention shortly here the different, parts of an Insect. Thave said it 
may have four stages, the egg, larva or grub, pupa or chrysalis, and. the 
imngo or petfert insect. A mature Ipaget consists of three “main divisions, 
the head, the thorax, and the abdomen. "The head bears the mouth parts 
consisting eithir of a iting mouth or asucking mouth, ‘The biting mouth 
consists of cn upper aud lower lip—the lalirum and labium, the mandibles 
(the biting jaws) and the maxille (the chewing jaws) with the palps, which 
are short jointed appendages which aay be four in muniber, Th the sucking 
mouth along tube or proboscis is present, hy adaptation of some of the 
above portions. Occasionally the mouth ix both biting and sucking. | The 
head alan bears the eyes, which may be compound, composed of 2 large 
number of facets, orsimple (oeelli), amd the antenne, consisting of a number 
of joints, ‘The thorax, which comes behind the hiend, is divided into three 
ortions—the prothorax, bearing the first pair of Tega, the meso-thorax, 
Dearing tho second pair of lags and the frat pair of wings (if present), and 
thometa-thorax bearing tho thind patr of legs ard the resoad pair of wings 
Gf present). Hehind thethorax comes the abdomen, consisting of eleven 
sexments, which are usually freely movable upon one another ‘and neve 
earry locomotive limbs, The extremity of the abdumen is, homer Rs a 
Furnished with appendages which are primarily conneeted with reproduction 
Dut which wre aften converted into wenpons of offence and defeces, OF much 
a nature are the ovipositors of Ichnudmons, the stings of bees, vena, Be, 
‘The leg is divided into several joints—the coxa, the Joint of aituchment to 
the boy, the trochanter, a sboit, joint following the! coxa, the femur, (0 
Thigh), the Uibsa (or shank), wad the tarsna, componed of a nimaber of joints 
from one to five Iu number ; following the tarsus there may be a claw. 


Pakr IL 
Tae Orpen ORTHOPTERA, 


‘The ORTHOPTERA aro Insects with mouth parts conspi- 
cons, formed for biting; the four palpi (the small ‘ feelers’ on 
either side of the mouth) very distinet, and the lower lip 
longitudinally divided in the middle. The upper wings 
(tegmina) are of parchment-like consistency, being closed in repose 
on the back of the insect soas to protect if, ‘The lower wings are of 
inore delicate consistency, largi"hnd furnished longitudinally with 
fan-like nervures (veins) and small cross’ones which form together 
a network in the wing; they are generally covered over by the 
upper wings, ‘The mode of growth of each individual is a gradual 
incrense in size, the wings being developed during the last month, 
vie, the metamorphosis is incomplete, as there is no pupal stage, 
Spevies exist in which the wings ure absent or rudimentary, 
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The ORTHOPTERA ure Insects of comparatively large”size, 
the order containing some of the largest known Tnpecta. It 
includes earwigs, cockronches, praying insects or soothsnyers, stick 
and leaf insects, grasshoppers, locusts and erickets. 

‘The members of the Order often spend some time in the egg 
stage, ‘The wings are never present when the Insect is first 
hatched, but appear subsequently and incrense in size at the monlts; 
the form und. proportion of the segments of the body, especially of 
the thorax undergo much change; changes in colour occur at tne 
monits, and the integument becomes harder in the adult condition. 
‘The wings in many are absent, and flight appears to be of minor 
importance in the Order; in many cases where the wings exist, 
they are purely musical organs and are not of any use for fight, 
‘The upper wings are never used for fight. ‘The musica! powers of 
the Orthoptera are confined to the Saléatoria group, The Cureoria 
are dumb or nearly so; in this latter series the wings have little 
value for flight, and are simply used for purposes of adornment or 
concealment, and more especially #0 in the Phasmide and Mantidee 
(praying insects and stick insects). Here the upper wings fre~ 
quently exhibit a great resemblance to vegetable strncturea, auch 
as steme, leaves, &c., the veins and shape of the lenf being copied 
with remarkable accuracy in the wing of the Insect, Contrary 
to the usual conditions amongst Insects, the ¢ is often more re~ 
markable in colouring them the ¢. 

"The eggs of the ORTHUPTERA are deposited in capsules or 
cases; these capsules may contain only one egg or a great many, 

The number of existing species of the Order is estimated 
at 10,000, but this is probably far under the mark, as the small 
tropical forms have never been properly collected. 

We shall treat the Order as comprising seven farnilies :-= 

1. Forficulidee (earwigs): upper wings short, 
lower wings complexly folded body 
armed at the extremity with a’ strong 

‘ ‘ foreeps, 
Series Curscria.) 9 piatide (cockroaches) : cox of the legs 


Hind legs but little : 
ul large, exserted, protecting the lower 
different from the’ patt of the boly. 


others, 


3. Muntide (praying-insects) : front legs 
very large, raptorial, armed with spines, 

4, Phasmide ‘istiek-insevts): meso-thorax 
large as compared with the prothorax, 

3. Acrydiide (locusts): antenna short not 
setaceons, of not more than 20 joints; 
tarsi three-jointed. 

6. Locustidw (grasshopper) : antenna: long, 
sebaceous, composed of 1 large number 
of joints: tarsi four-jointed, 

7. Gryllide ‘crickets}: antenne very long, 

 setaceous; tarsi two- or three-jointed. 


Series Sultatoria. 
Ifind leys elongate, 
formed for leaping 
their femora usual- 
Iy thickened. 
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Fay Forfienlide: (Rarwics,) 

‘These Insect are distinguished by having a horizontal head 
and very short wing cavers, ie, upper wings, which do not extend 
beyond the insertion of the hind legs and repose flat on the hack, 
mecting together in a straight line along the middle, ‘The lower 
wings are folded beneath the upper, projecting at the lower end in 
small slips from beneath them, This formation of the wings is 
‘characteristic of (he family when wings are present. The end of 
the body is furnished with a pair of large callipers, 

This family is not of great importance as fur as is at present, 
known to the forester as regards damage done hy it in the forest. 
It may, however, prove of some service in preying upon noxious 
pests. Whilst visiting the sandalwood areas of North Coimbatore 
jn Marras, | noticed that a large grey earwig was almost invariab= 
ly present. in the old galleries of a longicorn beetle, which hores 
into the stems of saplings and tunnels down their centres. ‘Tliese 
tunnels were also used as a home by a species—prohably new—of 
white-ant, whieh was tunnelling through the wood of still living 
trees, ‘The earwig was, I think, predaceous upon the ants and 
their larve, 


Fammny Blattidee (Cockroacnra). 


___ These are one of the oldest forms of insects known, for it is 
cettain that in the carboniferuus epoch they esisted in considers 
able nombers and variety, and ‘the remains found do not differ 
very essentially in appearance from present-day forms, ‘The 
group contains ahont 800 species, divided into ten genera. 

The head is hent vertically downwards, so that the month is 
‘on the under part. Antenne are very long and flexible, bristle 
like, and consisting of 75--90 joints, longer in the male than in the 
female. Their function is supposed to be that of smelling. The 
‘oily is very flat, ending in small flat processes, the cerei which 
are usually distinctly jointed, Long strong running lege, with 
large fenviirs are present. 

‘These insects are common'in honses, vessels employed in 
yiver and ocean traffic, ke. Their larve, much resembling the 
adults, but without wings, are often to be found in rotten stumps 
of trees in the forest. As a family their food is of a very. mixed 
nature, 


Fawity Mantide (Pusyine-Issects). 

The Mantite are allied to the cockroaches, but differ in 
various respects, ‘The bouy is, an the whole, more elongate, the 
prothorax being very long. ‘The first pair of legs are prehensile, 
with large cox, strong femurs (thighs) with two rows of spines 
and tibiw (shanks) also furnished with two rows of spines, which 
can he folded back upon the femurs; with thee appendages the 
animal siezes its prey, which consists of other insects. The ova 
pre attached to plants in groups, snrrounded by a capsule, ‘The 
eggs last deposited are said to hatch first. 
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Many of the Insects of this family mimie to « editain extent 
the objects amongst which they live. “A mantis of Kastern Ben« 
gal called Gongylus gongylodes lus its under surfice resembling 
the pink covolla of a papilionaceons flower. Tt usually hangs head 
downwards amongst green foliuge siinulating a flower, and insects 
flying to and settling upon it are serzed and consumed, This 
insect hus heen known to seience for npwards of three centuries, 
‘and yet. very little is known ahout the various stages of its life 
history, a cuse well illustrating the remarks alreudy made upot 
this suljeet. 


The Mantidee are not of forest importance, although they are 
common enough, and are often attracted to the lighted bungalow 
at night aud imny be watched stalking their pray or waiting 
quotionless on the dining table or on the white-washed walls. 

Famiy Phasmidar (StioK anv Tawar Insrcrs.) 

The Phasmide are inhabitants of warm countries. They 
mimic iIry sticks and leaves ina marvellous manner, The wings 
are rudimentary and legs very long. The prothorax is very short 
and the meso- and meta-thorax unusually long. Their eggs have a 
remarkable resemblance to seeds of plants. ‘They are dropped 
singly by the inseet at random on the ground, being enclosed in a 
enpsule. 

The genus Bacillus is wingless, the elongate body and long 
Jegs looking like a dry branched twig ot piece of stick. This 
genus feeds upon foliage, at times doing very considerable 
Gefoliation in Anstralia, They are, however, very sensitive to 
cold, anil frost will always put an‘end to them there, In Fiji_and 
the Friendly Islands a species of Lopaphus eats the leaves of the 
cocoanut, und at times canses such a scarcity of food that it 
becomes necessary to tuke measures to destroy’ them. 


‘The penne Phyllium ocenrs in the tropical regions of the 
Old World, A species of Phyllium is the Indian. leuf-insect, 
whose hrond abdomen and upper wings are exactly like a leaf and 
the legs are flattened out and also’ resemble portions of leaves. 
Natives of Tndia believe, and have given me the information as 
xolemn truth, that the Insect is only a leaf, which developed ag 
such originally and then took to walking. . 


; Fanuny Acridiide (Locnsts.) 

The hind legs differ from the others in being more elongate 
und in having their femora broader near the base. Antenna 
short and thick, with less than 30 joints. There is no exserted 
ovipositor in the female, Tarai are short with three distinct joints. 
"Phe auditory organ is placed on the upper part of the side 
of the first abdominal segment, The large head is joined to 
the thorns in one piece, the front being deflexed downwards 
at ashurp angle. Besides the two ‘compound eyes there are threb 
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Gene simple eyes) present. The upper wings are roof 
‘This family is remarka i : 
ani ra els ge wt 

is doubtleas the possession of these that enable d 

the arent flights they perform when ents, Meme unger 

ine chirping sounsl of locusts ix produced by rubbin 

the onter face of the upper wing, one of the veins ine whieh is 
prominent and possesses a sharp edge, nnd the inner face of the 
hind femur, which hears a series of small bead-like prominences 
placed on the upper of the two lower ridges that run along the 
side that is nearest to the body. 

The Acridiidr include thé grasshoppers of the fields and 
the important migratory Jocusts of this country and other parts 
ifthe world, ‘The Family contain more species and individuals 
than any other Qithopterons family, and is a most important ones 
he all iiw members feed upon growing plants, Tt includes what 
ive perhaps two of the most dangerous inseet pests in the world — 
the grent North-West Locust (deridéum peregrinum of India} and 
the migratory locusts of North ‘America, insects which at times 
tiarm in millions and clear the country they invade of every 
green thing. Every leaf is stripped from the trees and “every 
Blade of grase consumed and fielda of erops eaten down a8 the 
flight moves onwards, leaving devastation and rain in ite wakes 
Meera are many species of Aeridéida in Tudia, and inuny of them 
at diderent. perinis swarm and do damage. We will consider 
shortly the life history of deridéum pereyrinum, 

‘The home of this locust is in the sandy deserts of Rajputana 
and Sind, from which it periodically invades the whole of India, 
The eggs are laid in Uve ground and hiteh ont in about a month, 
Dut Ceo months or a much longer veriod may be spent in the eug 
stage if conditions are tiot favouruble to the young ones hatching 
ont, The young are little blackish wingless: grasshoppers, which 
feed upon ‘green plants of all kinds, At the end of the first 
five days after hatching the young Shoppers’? pack together 
sre march in sevried columns into the fields and begin their 
work of devastation, ‘This stage lasts from one to two months, 
Guring which time the insects moult their skins at intervals. 
Their wings develop during these several imoults, and the last 
shedding of the skin Jeaves the Insect with perfectly developed 
lar appendages. As soon as they are fully matures the locusts, 
Jeavinu the areas from which they have already enten everything 
green on the surface, take wing and fly to fresh distriets, which 
Diey proceed to devnstate in a sirrilar mannes, ‘After a week or 
two spent in these wanderings the. insects pair and the females 
commence egg-laying in the soft soil of the cultivated lands. 

When the insect first acquires wings it is salmon pink in 
colour, but later it changes to yellow and then too dull purple. 
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The invasions of this insect ara periodical, the average number of 
years that elapses between invasions being about eleven, but a longer 
Interval may elapse. ‘The last great attack occurred between 
the years 1899-1893, whilst in 190! the insect spread as far 
south as Ganjam in Mads and enst to the Bramaputra River, 
Whilst these yrent flights are present ina district green foliage 
of every every description suffers severely and the bark is peeled 
off young saplings, Nurseries and young plantations thus suffer 
severely from these insects during great invasions, whilst the 
soft earth of the beds is used by the females for egg-laying, 
the eggs being laid by her in a hole in the soil which she digs 
with the ovipositor (the blade-like instrument) at the end of 
her body. If these eggs are not ,either dug up and collected 
or plonghed in go as to destroy theiii, the young hoppers will on 
hatching ont do further injury to the young plints, When fully 
developed swarms of locusts are seen uear or in the forest, every 
efforts should be made to mark down the places at which they 
alight. If after they have left the surface of the soil is seen to 
be covered with smal! holes, like holes made in soft earth by rain- 
drops, egas have been laid on that area, and these should be got 
rid of before they hatch ont, or the young hoppers should be 
killed off as soon after hatching as possible and Gefore they pack 
into columns. 


In addition to tho migratory locust proper, most of the 
provinces of India have one or ‘two large local locusts, which 
particularly affect their own part of the country and produce the 
Jocal swarms which on occasions do so much damage. 


Aecridium snccinetum is the locust of the Bombay Presidency, 
and breeds in the Ghats. It is nlso to be found in Western Bengal, 
and probably breeds in the Chota Nagpur hills. In the Nilgiri 
range of hills in Madras’ Acridiwm aruginosum, Acréidiune 
melanocorne and Tryaulie nasuta have their home and are the 
locusts which at times swarm over the Presidency from that centre, 
Two species Tryzalia nasuta,® and Oxya velox have been reported 
as attacking and injuring young chir (Pinus longifoléa) and 
robinia seedlings in the Kangra Valley, Punjab. 


Locusts are preyed upon by two dipterous parasites (both on 
A. peregrinum,) one of which altacks the egg, the other the mature 
insect. In addition a Carabid beetle (Calosoma orientale, Hope) 
and the rosy pastor starling (Pastor roseus) cause great havoc 
amongst the flights. A large amonnt of investigation work re- 
mains Lu be done amongst the smaller members of the family in 
India, as it is not improbable that they are capable of developing 
into serious plagues when favourable conditions, such as a dry 
season and theadjustaposition of largo masses of their favourite 


food plant. : 
* See Departmental Notes on Insecta that affect Forestry, No.l. pp. 1-5. 
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é _ Famiry Locnstide * (GRassuoprens), : 
These insects are generally known as the jong-horned grass- 


hapnete, from the {not of their having very long bristle-like antenna. 
They are usually grass-green or browa.in colour, and their bodies 
are flatteneed and more lightly built. than the true locusts, ‘The 
eyes are rouu!, the legs slender, and tarsi four-jointed. Wings are 
roof shaped. On the tibia of each of the front legs there are two 
auditory organs, und the males inake sonnda by rubbing the basal 
portion of one upper wing, the underside of which has a trans- 
versely ridge adge, over a corresponding portion of the other, 
‘The female possesses n long sabre-like exxerted ovipositor, The 
eggs are laid on the ground or on leaves, stems, &e, 

‘This family is of less importance than the true locusts. It 
contains the insect known as Sthizodactylue monstruows, Brulli, 
a grasshopper which can be at once recognised owing to the fact 
that the enils of its wings are curled up in a coil at the end of its 
body. It is known as *bherwa? in the indigo districts, where it 
does a large amount of damage by cutting off indigo, tobacco, and 
other crop plants with its enormous shear-like jaws. It is also 
plentifnl in Assam, and I helieve Tam correct in stating that it is 
to he found in the Madras Presidency, A pest of this kind ean 
commit an incalculable muvunl of ‘ani in uuiserics of young 


plants, 


Fasuny @ryllide (Criceets). 

The Cryllidw are closely connected with the Locuatide. 
The antenn:* are long and slender and setaceous ; hind legs long 
and used for jumping purposes. The upper wings have tho 
outside portion bent down on to the side of the body, whilst the 
inner portion lies horizontally on the dorsal surface. The tarsi 
are ustally three-jointed. ‘The female has a long ovipositor. 
Wingless forms aye numerous. ‘The musical and anditory organs 
are situated in the same position as in Locustide. The Grullide: 
differ from these latter in the S4jointed tarsi und position of 
upper wings in repose. The béiy ‘is thick and eylindrical, and 
the eggs are glued together and laid in holes in the ground. 

‘This farnily contains some injurious pests, of which two 
more especially harmful will be mentioned. ‘The mole cricket 
(Gryllotalpa vulgaris) is a large insect, which has the frout legs 
thickened for digging purposes, and has the prothorax enormously 
enlarged, resembling ihe carajnce of a lobster, and there is no 
avipusilor present, "The forelegs have a very short and thick 
femur and tibia and the tibia is prolonged into a series of four 
points and is concave on the outside. ‘The first two joints of the 
tarsus are prolonged into teeth. The fore wings are very short 
and oval und the hind wings are rolled up upon themselves like a 
rolled-up nmbrella and extend back in two points. This insect is 


* It will be noted that the Zoousti 
the thas Jecuars belonging Lo tlhe beradihy 
which it would be impossible now ta change. 


not locusts tus grasshoppers, 
an unfortinate nomenclature 
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dangerous, as it burrows underground in grass lands, gardens, and 
destroying the roots of plants in its operations. 

‘The second injurious species which tas proved itself a 
pest in India is a cricket named Breckytrapes achetinus, which 
has a very Wide distribution. ‘Ihe life history of this msect has 
been partially worked out by the writer and an Awsistant in 
Eastern Rengal (Chittagong ITi! Tracts). Larvee about half grown 
Were fiind in April voracionsly feeding upon young rubber 
(Ficns elustict) seedlings in nursery beds, into which the young 
plants had been transplanted from the pots in whieh they had 
heen rai from seed. It was not until some 40 percent of the 
seedlings had heen killed off that the aggressor was marked down 
in the holes in which it lives. , These holes are about an inch in 
depth and cirenlar, projecting down into the earth at an angle. 
The insect feeds chietly at night, spending the day in its hole, 
nto which it drags some of its’ food plant to consume during the 
day. Soit soil is chosen to dig the holes in—and therefore the’ 
nursery beds are preferred, but auy soft spots in the neighbourhood 
will be found to coniain numbers of the insects, ‘The young larva 
feed till the beginning of the rains, about’ the middle of June. 
‘They then cease until October, and they would appear to rest 
during the heaviest of the rains, though ‘there is no pupal stage 
proper in this Order, In October the damage in the nursery 
recommences, and tlie holes will be found to contain two fully 
developed inseets, male and feiale, at the bottom of each, the holes 
being now some 2”—2}" deep and winding. The Insects at this 
period feed voraciously, and continue to do so fora month. In No- 
yember they die off, the female probably first laying her egg sia roft 
patches of soi] inthe ground, All such areas should be carefully 
and deeply ploughed or hoed up se as to kill off the eggs by expos~ 
ing them'at the surface. When an attack has been discovered 
in progivss, small hoys shonld al ayes be abou to dig up ench 
hole aud kill the insect at the bottom, ‘This will be found to be 
a cheap and effectual method of getting rid of the pest, whieh, if 
left alone, will do an immense amount of injury. Being a large- 
bodied insect, some 25 inches long, it is eapable of consuming 
during its life a considerable amount of green food material. 

Userur OnTHOPTBRA, 

‘The number of Orthoptera known to be of use to the Forester! 
jsasmall one. The Mantide: may be said to be useful éo a certain 
extent, in that they destroy insects of all kinds, and in their Inrval 
stages in some cases they probably feed Inrgely upon A phidie, 
‘As T have mentioned in my notes under that family, the Forfi~ 
culida, in spite of the bad reputation they have amongst gardeners 
as being injurious to vegetation, are mnch more likely to be of 
‘ase, sinve Many are undoubtedly predaceous upon larve, small 
snails, Ke. which live upon plants. 


Sor Departmental Notes on Insects that ulfee Borestry, No. 


V.-SHIKAR AND TRAVEL, 


A Tiger Story 
Tr ia not often we foresters, at any rate in this part of the 
Tt had, 
it male 80 
strations, 


I should mention that our Conservator—a non-shikari—was 
with us, and as his time was limited to three weeks, we had to he 
continnally on the move and could do no justice to some of the 
opportunities going while he was with us, For instance, there 
was a tiger nt our first camp, but we could not wait, and while our 
bait-bulls tied behind a baggage cart were doing a night march to 
the next camp, they were allacked by a tiger, which killed one and 
mortally wounded the other. ‘There was no time to do more than 
erect a hurried machan, as we orfly heard of the occurrence at the 
next camp, having taken a different route to the cart, when the 
rain came down in torrents, the fag end of the north-east monscon, 
and we got three hours’ sonking and no tiger. A stiff peg with 
very liltle’ suda, followed by a four hours’ march along a stushy 
dark jungle track, with only the lightning to help us to see, 
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followed by more whisky and hot baths, sviecessfully kept us free 
from fever. Tigers at the next two camps, but no time to stop 
for shikar, and at the farthest camp a man-eater had taken off a 
hoy shortly before our arrival. We tracked for half a mile and 
found that he had swam to an island in @ flooded river «with the boy 
and there was no means of following. 

Our Conservator eventually left us, and buried his head 
boy, who had died of fever, the day after leaving us. I may 
mention that five subordinates and servants died on this tour, so 
let not any enquire of this country, for its climate is of the 
deadliest even if there aro a few tigers. ‘Just after he left came our 
chance, In a village enclosure in the reserved forest which we hud 
visited a month before, the patel had some time previously shot a 
fine tiger, but Was ordered not to di so again without ascertaining 
whether any forest sahib was within fifty miles, He was a 
reasonable sort of patel, who, although a plucky shikari, could 
quite see that seventy rrpees without risk was as good as that 
amount with the chance of being mauled, so when a village bull 
was killed in the afternoon and he found that we were eneamped 
five miles off, he at once sent us word, J always take with me 
into camp where there is any chance of any shikar a sort of 
wooden frame which can be made witb short lengths of bamboos 
into a sereeu with four sides; the whole thing can be fixed up 
with leafy branches and carried anywhere, It is sufficiently 
strong to resist the first shock of a tiger if he sprang on it, but 
would not doto keep one out if he meant toget in, Where the 
forests are eo vast as they ate here nnd one has no companion, 
beats, exeept under very exceptional circumstances, are impractic- 
able. It imight be all right if the local tribes’ knew anything 
about the art of beating, but they don't, Indian file or all in groups 
is the method they prefer if there is anything more than a 
cheeta] about. The advantage of this sereen is that there is no 
noise to he made at the kill: four men carry if and place it 
in position and return, leaving one inside. Zt was most for 
tunate that we had such a contrivance, as the whole of the 
jungle round the kill in the village enclosure hnd been coppiced 
by shifting cultivation, so there was no sort of place to put a 
machan, The kill was on the top of a little hillock at the side 
of a hill densely covered with growth, and the whole country 
for miles in all directions was forest. After inspecting the remains 
of the bull we went to the village aud rigged up the screen, and 
after breakfast went out and made ourselves comfortable with ruge 
&c. by one o'clock and jnst four'yards from the half-eaten bull 
(the wind being favourable). X “hud a book, but wishing to get 
the earliest possible intimation of tbe arrival of our expected 
wt, Iwas much on the gui vive, and managed to hear at 
about 5 p. mM. what I thought was the tiger cleaning ite claws 
on the bark of a tree, whereupon I suggested to X that he should 
put away his book soas to be quite ready. I was very possibly 
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right in my surmise, for very sh 
, f 'y shortly afterwards, straight j 
Tet 10 gen oe ath the usnal ‘absence of noise, ey An tron 
+ We could not see her well as there was 60°mbe i 
grant S80 little eonkd X see of her that he thought song nies 
£8, “Toa.” he whispered, “no tiger.” She stopped for some 
oon pe, thout het head to see if the kill was all right de 


X's, at which 1 was most disgusted, but it was one of those things 
that we caunot help or explain. Needless to say that 1 insisted, 
inspite of X's protest, on its not counting. Well, before the smoke 
cleared she was pounding down the side of the hillock, and withont 
exaggeration we would have thought that nothing but an elephant 
coull hays made such thuds on the ground, It was then dusk, 
and having received a 577 and ‘450 bullet at four yards in the 
face, we thought that we should find her dead the next morning 
and decided to leave her until then, 


‘The next morning we started to find her, and for our purposes 
one could not have had worse jungle, but for the tigress it was 
all that she contd wish, We did not find her dead’at the foot 
of the hillock, as we expected, but there was plenty of blood on 
the coppicn growth, We pwogeeded very gingerly and carefully, 
expecting (a find her at any time, After half a mile of very slow 
work we fonnd her tracks along a dry stream bed, and on following 
these we came across every now and then pieces of half digested 
flesh, 80 we knew that she was badly wounded. 

As the stream bed narrowed, things heeame more exciting, 
until at last it got su narrow that the surrounding growth closed 
above it. Ilere we found the tigress ; she got up with a growl, but 
did not charge, and owing to the dense growth got off Lefore we 
could get inn shot, As we wete discussing what to do, the tigress 
walked across the stream bed ve had come along twenty yards 
behind us, X put up his rifle to fire, but unfortunately had 
some most inferior cartridges and his ritle missed fre. ‘This was 
so unexpected that the tigress again entered the thick jungle 
without being shot at. As there was the houndary of the village 
enclosure a little way off, and as the tigress had not crossed it, we 
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thought that we should ha sttre to get her as she crossed, and 
immediately proceeded there, while the beaters beat from where we 
saw her cross the stream bed to the line. It was most curious, 
but we beat every inch of the lacality many times, but _the growth 
was so dense that we conld not get her out, and had to go to 
Freaklast without knowing where she had gone, In the immediate 
vicinity was a broad stream with a foot of water in it, and we beat in 
that and many other directions in the afternoon and had to give it 
up. 

Pathe next morning we brought out the village baffaloes, and 
drove them through the thickest parts of the jangle, where we 
thought she might be, but although we found the place where eh 
had slept within a few yards of where she crossed the little dry 
stream hel and where we had heater, we could not find her, We 
began to look somewhat blue, ax we thought that she would go 
and die in. some place where we would not find her, for we were 
sure that a brast that wonld not ebarge or run away must be in 
a bad way and could not survive long. We therefore sent for thé 
villagers from far and wide for a beat on as extensive a scale ag 
we could manage. The villagers, however, fought, shy of coming; 
bat the yatel of a neighbonring village some three miles 
off came and told us that for two miles along the path by which 
he had come there were fresh pug marks. This gave us new 
hope. We followed tho marks, and when we found where the 
maker of thein had rested hy the aforesaid water stream, we folé 
sure that we were on the right track and that we shonld come 
across her before long. We had to track a mile further before 
we came across another dry stream hed where here pug markt 
were quite fresh, This was followed to its junction with a water 
stream, where the tigresa had just drank, the drops of water from 
her mouth being on the pebbles near the water. On seeing this 
every native, except a trusted forest guard with my second rifle, 
was tp a tree. The tigress had gone np a dry nullah, and as this 
narrowed with steep sides, things’ again got-somewhat exciting, 
She lad left. the nallab, however, and we lost the tracks for a 
Hitle, but found them again leading down to the water stream, 
which she had crossed, and entered a Little wallah all covered with 
growth, X, who did not mind his hoots, procéeded into the water to 
the uullab entrance, while I preferred to be carried reross to 
preserve iny sambar boots. Searcely had I been deposited upon 
the ground ueross the stream when X said, “Here she is,” and 
fired point blank at her face ant missed. Again she would not 
(most fortunately) charge, but slunk out behind, She now got 
to a little rocky hillock, and as she might be waiting for ns 
behind any rock, it was suggested that we shonld execute a flank 
muncnyre and try to cut her off, We tried the hillock sideways, 
but when we got to the top we could discern nothing of her, and 
it was suggested that the only thing to do was to return and 
come straight up the hillock. X said, “Let us look over this 
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‘side,” and before we had gone five yards he said, “ Here she is,” aud 
fired at three yards only. The shot knocked her over, but his 
next missed fire again: so [ had.to take up the ronning as his 
shot in the back had not killed hers here she finally succumbed. 
Wa were most cnrions fa see the effects of anr firs fare shots 
which had taken all the wish fo charge out of her, although her 
legs were uninjured. All that was visible was a slight cut 
between the eyes which was X's hollow -450 express rifle bullet 
and @ little wound half an inch above the centre of the nose which 
was the ‘S77 expanding bullet. ‘The latter had gone through the 
palate and into the throat, where it had made a ghastly wound 
into which one could put ones fist, but no part of it came through 
the skin, Poor beast, she must have suffered very much, and we 
were glad to have been able to put her out of pain. What im- 
pressed us especially was the little damage, for it was nil, of a 
hollow +450 express bullet wlmost. straight between the eyes, and 
the very great chances—almost complete—of the wounded tiger 
when followed up being able to score first in such a jungle, 
except in a particular case like the one in question, where it was 
too cowed tu attempt todo so. 
Toots. 


VI.-EXTRACTS, NOTES AND QUERIES. 


Forest and Police Zntrauce Hxsmination. 


‘The following have been declared by the 


I Service Come 


missoners to have obtained the first nineteen places in order of 
merit in the competitive examination held on 15th July and 
following days for nineteen sppoiulments in (he Indian Police 


Foree:— 
Marks.* 
M. H. Hyre 9,194 
8.P Holling 094 
B OB Howell sou 
2 1. Adu ce 
BB. Taner + BS87 
D. Squire fe BIGE 
E. A, Jones 8187 
8 R Mayers R154 
J.T. Mungovan TT Tops 
TA. Craig +. 7,809 


TE, E. Williams 
S.F. Ellis 
AG. Hay 

W. H. Chadwi 
FA. J. Mackenzie 
E.B. Loveluck 
Ie. Boyd 

@.C. Denham 
do. Brown 


The following have been declared to have obtained the first 
eight places in order of merit in the competitive examination held 
on 15th July and following’ days for eight appointments in the 


India Forest Service :— 


HL R Blandford 
RON Parker 
GF, Beil 

W, Sidebottom 


Marks, 
EV Ellis we 7868. 
M. RK, Jerram Tlat 
Ro Livingstone Learmonth 7,286 
GH. B. Walker 1084 
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. ‘The Production of Pine-needle Oil in Germany. 

Taz Thuringian Mountains of Sonthern Germany are the 
home of the makers of pine-needle vil extract and similar products, 
which are used the world over for rheumatic and kindred com~ 
plaints. For the manufacture of these articles on a small scale, an 
ordinary pharmaceutical distillery apparatus can be used; but for 
a large industry, specially designed apparatus must be employed, 
and a firm at Jena make these up toa capacity of about 2,725 
quarts of pine needles, ‘The needles and very yonng shoots of the 
various kinds of pine trees, mote particularly those of the Pénua 
pumitio, are used for the manufacture of these products. They 
are collected in the latter part of May or the beginning of Jone, 
and are cut up into smal] pieces and placed in the cylinder of the 
distillation apparatus, Steam eritefy the base of the cylinder, and 
is conducted underneath the bottom, which is usually made of 
zine, and is perforated, the central part rising in the shape of a 
cone or funnel. ‘Through the perforations the steam finds it way 
tothe needles heaped up inthe cylinder, and the volatile oils 
contained there are freed, und make their exit, together with the 
steam, by means of a pipe which connects with the cooling eylinder. 
Cold water runs continually from the top into this cylinder, 
playing around the ro-ealled “serpent pipe,” and cooling its 
contents, and then finding an exit at Ue bolo. ‘Thus, the 
contents of the serpent pipe become condensed, and the liquid 
runs into a bottle at the base of the cooling cylinder, where the 
cil is found swimming on the surface. The oil must from time 
to time be skimmed off, while the water runs out at another pipe. 
As this water is not entirely free from the oils, it is generally 
subjected to a rectifying process, in order to save the oil, which 
would otherwise be wasted, or the separation can be effected by 
the application of salts. In preparing the pine needle extract for 
medicating baths, when the siewn has extracted the oils from the 
mass in the distilling cylinder, the condensed water (containing 
resinous, albuminous, and Inminated substances; drops through 
certain perforntions, and collects ina space below; thence it is 
drawn off by menns of k tap, ond taken by a pipe toa vacuum 
apparatus. ‘The boiler is half filled with the condensed water, 
which by means of steam entering through a pipe and passing 
undernenth the boiler, is heated and caused to evaporate, ‘The 
process is greutly sided by the fact thnt the space above if is void 
ofair, this having been’ drawn out by means ofa pump. The 
evaporating process is continued until the contents have reached 
the desired consistency. ‘The extract is then drawn off, mixed 
with pine-needle oil in order to give it the necessary perfume, 
and put up in jars, The mags left’ in the cylinder after gboth the 
above described processes are finished, is dried and put into a 
machine to separate and loosen the several fibres, These are 
then perfumed with pine-needle oi), put up in assorted packages, 
and sent tothe different markets, where they are sold for pillow 
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and mattress stuffing, ‘The fibre is considered very healthy and 
vermniu-proof, Journal of the Society oy Aria. 


Bottle-Trees as Fodder. 

‘Tar following interesting cutting from The Pioneer of the 
15th June was sent to the Society for farther information on the 
subjec ; 
“Trees as folder.—A Brisbane newspaper says: The value 
of the buttle-tree as fodder for stock during times of drought has 
been brought under the notice of the Agricultural Department hy 
Ms. E. Bowman, of Bathiniavale, Taroom, He states that a trial 
was first made by a neighbour, Mr, Kowtnan was cutting down a 
tree for the leaves, when the sleep began to run after the chips, and 
fo the tree was opened up, with the result, he says, that every bead 
of stock “went mad over it!’ Mr. Bowman, althongh he has 
no grasa, Ins brought 900 merino ewes on the strength of the 
Biscovery. Lambs eat it as well aa the old sheep. An instance is, 
given of » 15. years old pet wether without a tooth, growing fit 
Rince eating the free, Any kind of stock will eat the wood alter a 
little use of it. Mr. Bowman considers that it will soon he carried 
on the railway at fodder rates, Ile stated that cows which were 
almost dry from want of condition are now not only fat and strong 
but are giving a good yield af milk.  Bottle-trees often contain 
from 50 to 100 tons of fader. ‘There are plenty of bottle-trees 
within easy reach of the railways. Mr. Bowman believes that, hun- 
dros of stock ean be saved with it. ‘The trees will keep for 
months in the log with the bark on.” 

The use of fanciful names of plants and trees in. reports, ete., 
is greatly to be deprecated, as it leads to endless confusion and 
needless waste of valnable time in searching for the plant, or 
trees, most likely to fit the description. In the present instance 
reveral Lreey were referred to until ib was thought that Slerewlia 
(Delahecket) rupestria (Sterculiace), a native of north-east, 
Anstralin, was the one alluded to. “Ib is nllied to the Gouty- 
stem tree (Adansonia Gregorit), heing thickened helow, tapering 
upwards, or often swollen in the middle tothe extent of 30 or 40 
fect in circumference, with an apparently small tree growing out 
The eabes £0 tee it las been compared to the neck of a hottle, 

'y stem is soft and porous, and contains much mneilagine 

ous gm, which is readily obtained by prec H 
article af food by the natives. It as laleo culled Prorat eee 
Toucrnal of the Ayre etiiate, He 3s also culled Barrel tree. 
urat and Horticultural Soniely of India, 


The Forests of Pruszi 
: a. 
toes or the 86,151,088 acres of land in Prussia, 20,435,499, 
one this ent Ae occupied by foreste and orchards, “More alee 
© area of “Hesse, Nassau, Hohenzollern and 
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Brandenburg is covered with forests, In Schleswig-Holatein, on 
the other hand, forests occupy less than one-fifteenth of the area 
of the province. ‘The ownership of the forests is as follow 
State property, 6,319,072 acres ; Crown property, 178,950 ; forests 
partly owned hy the State, 2.805 ; communal property, 2,727,109 5 
forexta owned by institutions, 242,089 ; foresta owned ‘by ‘com- 
penies, 584,216 5 private property, 10,381,258 acres, ‘Thr arena 
occupied by decidaons trees and ‘trees of the pine fimily are 
respectively 6,317,446 acres, or 80-9 per cent, and 14.1)8,054 
acres, or 69-1 per cent. Of the centre area of the kingdom, 7:3 
per cent. is occupied by forests of decidaous trees, and 16-4 per 
eent. by those of the pine family. ‘These forests yielded in wood 
since 1900, 861,000,002 cubic feet, in addition to 2,709,000 
cubic feet of oak tanning bark, 3,408,000 enbie feet of osiers, and 
1,819,000 cubic fect of other wood, a total of nearly 869,000,600 
eubic feet,—Journal of the Society of Arts. 


—— 


The Forests of Uganda. : 


A GovERNMEN® report just issued furnishes information with 
regard to the Man Forest, which extends for about 33 miles 
along the line of the Uganda Railway. ‘The forest containa an 
abundatice of hardwood timbers—“too hard” is the complaint 
of thos: who have tried to work then, The Commtiastoner wiwo 
is reporting, nevertheless, regards the forest asa spleadid pro= 
perty. which will not, however, be realisable for many ye 
One of the conditions of a successful Iumber industry ‘are hig 
rivers, down which loge ean be floated to the mills, but there 
are no big rivers, it appears, in the Man. Under these cirenm- 
staucey, residents in the chief town find it cheaper to line their 
houses with Norwegian timber than to use that of the Joe 
forest. ‘The report refers to the rapidity with which encelyplus 
trees grow in Uganda, specimens of cucalyptus glubulus ‘tice 
years old having reached a height of 30ft.—Limber Traces 
Journal. 
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“Barking ” of Doodar Trees by Black Bears. 

CONSIDERABLE damage is done to deodar trees in Jaunsar, 
United Provinces, by black bears, particularty in the Deota forests, 
‘Tue bark is stripped off, leaving large exposed -surfaces of wood, 
sometimes completely girdling a tree, and usually extending to 4 
height of many fect above the ground. In some cases the tree ig 
harked at a considerable height from the ground, evidently by 
a bear reposing in the branches, . 

The claw marks of the bear appear as white, streaky, vertical 
lines, clase together, very clearly visible against the darker back- 
ground of the resinous cambium, 

Ihave never seen a bear at work in stripping off the bark, 
but am informed that its ubject is to get at the soft resinous 
éambium, which it feeds upon. Judging from the appenrance of 
the wound, it appears that this is probably the case, and that aftec 
the bark lias been removed, the wood surface is scraped by the 
basr's claws in order to remove the soft resinous cambium tissues, 
which it presumably eats. 

If any one has observed a bear at work, it would be interest- 
ing to bear his account of it. 

Blue Pine (Pinus excelaa) is also damaged in the same way 5 
in fact this species appears to be preferred, as it is more often 
attacked than deodar. 

_ There is an amusing tale current amongst the staff that the 
bears have only learnt this habit since the Forest Department 
commenced girdling Blue Pine! 

| The accompanying photographs, taken at the end of April, of 
freshly barked deodar trees, show the nature of the damage, the 
claw marks being clearly visible. 


' Draka Don, B. O. Coventay. 
Vith September 1902 - 
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The Insect World in an Indian Forest. 
By E.P. Srevsxe, F.L.S,, FES. 
Parr If. 

(Continued from page 4009.) 

Onvex If—-NEUROPTERA. 

Is this Order the adult, insect is provided with a biting month. 
Two pairs of wings are present, usually furnished with an extensive 
system of nervures or veins which form a network in the wing. 
The metamorphosis is incomplete, Some of the members of the 
Order are wingless, 

The NEUROPTELA comprise a comparatively small number 
of insects, including the Termites (the so-called ‘white ant’), 
dragon-ties, stone-flies, May-fies, caddis-flics, lace-wing flies, 
ant-lions, &e., and the wingless bird-lice. 

Present knowledge and observations on these insects tend to 
show that with the exception of the termites they are not of great 
importance as pests. Mor our purpose it will be sufficient to con- 
sider shortly six families, a seventh, the Zermétida, boing dealt 
with in somewhat greater detail. 


Faminy Matiornaca.—Birp-1ce. 

These are flat winless insects furnished with a large head 3 
thorax usually of two, rarely of one or three segments ; prothorax 
always distinct, hind body consisting of 8 to 10 segments in 
addition to the two posterior thoracic segments. ‘The whole of the 
insects of this family live a parasitic life, creeping ahont on those 
parts that are near the skin, the feathers or hair of birds and. 
mammals. They rarely come near the surface, so that they are nob 
detected on a superiicial examination. ‘The legs are ‘specially 
adapted for climbing amongst hair and feathers, as the last joint of 
the foot is hooked-shaped and can be bent hack against the preced- 
ing joint; a hair can thus he held fast betwee Nie Lwo joints, 
‘The eggs are fastened hy the mother louse to the hairs, etc, of the 
host. ‘These insects either suck the blood of the host ov eat the fir 
or feathers, Lice multiply very rapidly on the bodies of human 
beings and animals when insofficiently cleansed, and under these 
circumstances more on sick and ill-nourished individuals than on 
healthy and well-nouristed ones. 

Snituble, fer 


ing, and treatment and proper onve of the 
pot With woft Monge smd sets wae 


are cures, and will be found useful in the case of infected ponies 
or other livestock. 
Fawiny Terwiting—Teemires (¢Warre Ants’). 


This family of insects live in colonies similar to the mode 
of existence pertainahle amongst the Wue Ants and the Bees 
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The Termitide, however, have no characters in commott with 
these latter save a similar mode of existence, and the tern 
‘White Ant? is, (hough @ popular name for these insects, a mis- 
nomer, and ifs use is to be deprecated. 

Each species of ‘Termite is social, and consists of winged and 
wingless individuals, ‘The four wings are, in repose, laid at, on 
the back, so that the upper one only is seen, except at the tips 5 
they are ‘membranous and very long, extending for some distance 
heyond the extremity of the body; the hind pair are similar in 
sige and consistency to the front pair. Near the hase of each wing 
there is a suture or line of weakness, along which the wings can 
be broken off, the stumps thus remaining as short horny flaps on 
the back. The neuration is unlike that of other insects. It is 
very simple, consisting of two longitudinal nervures enclosing a 
apace between them, like the mid-rib of a leaf. Smaller trans- 
verse veins take off on either side of them, The whole resembles 
a feather ofa bird or a much veined leaflet. Wingless indivi- 
duals are very numerous in the colony, and have the head and 
thirteen body segments distinct, the body being terminated by 
a pair of short cerci. 

‘The integument. is delicate and the chitinous plates are never 
very hard. The head is exserted and frequently ‘of large size, 
sometimes as large as all the rest of the body together. ‘Termites 
may be quite blind or may posses? simple and compound eyes. 
"Phe antennw are moniliform, and ghort, and the legs are like 
one another. 

‘The life history of the Termite or common ‘White Ant,’ 
Termes taprobines, is commonly as follow 

The insect lives in communities consisting of an enormous 
numher of individuals. The adult forms found in a community 
are (1) workers, (2) soldicrs, (3) winged males and females, (4) 
some of these winged forms which have lost their wings. In 
addition there are the young larve, The winged king and queen 
ate only present for a few days. The individuuls which have lost 
their wings are usually limited to one pair, the king and qneen, 
‘hese two may be recognized by the etumps of their cast wings, 
whieh are to be een as small appendages on the dorsal surface of 
the thorax. The continuance of the nest is effected entirely by 
the king and queen. They are generally incapable of leaving the 
nest, more especially the queen, whose hody swells up enormously 
after fertilisation to many times its original bulk. Great dis- 
organisation occurs in the colony if anything happens to the 
royal pair, and in consequence of this certain individuals amongst 
the Inrve are kept in such a state that they can be quickly 
converted into royalties should it become necessary. It thus 
becomes obvious that the old theory thal it was possible to 
get rid of a ‘white ant’ nest by digging out and killing the 
King and. queen is quite untenable. When this ix done, or when 
anything happens to the-royul‘jmir, the terwnites left in the 
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nest simply set abont preparing a substitute rayal couple, The 
soldiers inay be distinguished by their very Jarge heads and 
powerful mandibles, Their work is to guard “the colony 
against enemies. ‘The workers build the nest and look after the 
young larve, The males and femalex are produced in enormons 
numbers, and say often be seen at tke commencement of and 
during the rains issuing from the nest in great clonds, either frown 
the big earthen erections or stumps of trees in the field and forest, 
or from the base of walls, plinths, ete, of houses. On reaching 
the ontsidle they proceed in a continuous stream upwards, and 
these guat Aiglts never fail to attract all the kites, crows, minag 
and other insectivoroug birds in the neighbourhood, who stuff 
themaclves to repletion with the food #0 easily obtainable, 
After this nuptial Hight aud their return to earth, those that 
eseape their numerous enemies in the air, tear off their wings and 
pair should the pairing not have been gone through in the air, 
‘The now wingless insects then endeavonr to find their way back 
to the original nest, and a few sueceed, the grenter proportion 
however being either killed off or dying in the attempt. It is to 
eusnve the survival of the few that in «ll prahability such enormous 
numbers of the winged individuals are provided. After return to 
the nest the body of the queen begins to swell up by a distension of 
the membrane between the chitinons plates, until it becomes like, 
fe sausage 2—3 inches in length, with the minute head and thorax 
at the tap. She then lays a number of eggs daily, continuing this 
performance for a long period of time. 

‘Termites never expose themselves willingly to daylight fexeept 
the king and queen during the nuptial Bight) aud consequently the 
workers tnake galleries to move about in. “For their nests they 
build mounds of different shapes and sizes, these being sometimes 
several feet high. Such moundsare to be seen commonly over the 
whole of the warmer parts of India. ‘Chey are formed of particles 
of earth worked up into a material which dries as hard as stone, 
‘Their nests are also made in the interior of trees, the wood being 
gnawed away and replaced by mud; beams and wooden flonts of 
houses, ete, are also made use of in this way. When attacking a 
structure etch a @ post, the insects always work on the unexposed 
sides and in the interior, being very careful to leave al) the external 
portions of the wood intact. ‘This habit of theirs occasionally leads 
to serious accidents, roofs or heavy Seams, ete., apparently ‘sound, 
falling in without a moment's ‘warning owing to their sapports 
having been, unseen, entirely undermined by this pest. In the 
Forest large branches of trees may he seen to aeeasionally fall in 
this way, and examination shows that the apparently sound though 
dead woody branch is but a mass of earth enclosed by the outer 
yortion of the rough bark, the entire interior having been removed 
and replaced hy iud, every particle of which lias been taken up 
the iree by earthen galleries running up, if the tree is still alive 
and healthy, on the outside of the bark. 
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Termites have also heen reported as altacking seedlings of 
vavious species of trees in forest nurseries eating off the bark and 
thus killing the plants. An example of the damage they are 
capable of doing in this way haa been recently brought to my 
notice. In the Lachiwala nursery inthe Dehra Dan Division 
some young rubber plants of us much as 5 ft, in height and quite 
henlthy were attacked by these pests and killed within a few 
weeks. An examination showed that the lower part of the stem 
jast above the surface of the soil had been surrounded with earth 
and the bark beneath entirely eaten off two-thirds of the circum 
ference of the stem, whilst in addition the woody interior had 
been badly riddled. ‘The attack was uot noticed until the plants 
began to bend over and die. 

Prevention. —In countries where termites are common, wooren 
beams and supporis of houses should he constantly and carefully 
inspected and tested to see that they are not being hollowed ont 
or undermined by the pest, Wooden posts used as supports to 
bungalows in the forest should be thickly tarred on the enda 
placed in the ground, and once a year these ends should he 
exposed by removing the soil snd fresh tur Inid on, a sinall pool 
of tar being formed round the end in contact with the soil. ‘The 
wooden parts above soi) should be constantly inspected, and alk 
mud galleries ronming up them be brushed off, as the termites 
will give up the attack once tliey are exposed to light. 

‘Remedies. —When the ‘ white ants? are troublesome in bunga- 
Jows or nurseries careful search should he made for their nests, 
the earthen galleries, under which the insects are doing the 
damage, being traced back to the point they emanate from." The 
nest having been found, all save one or two large openings should 
be closed and some pieces of carbon bisulphide be pushed into 
the unclosed openings, which should theu be sealed up. ‘Phe fumes 
will sink down through tbe nest and entirely exterminate the 
colony, Care must be taken to (1) close all the openings and (2), 
not to breathe the vapours given off by the earbon bisulphide. 

In honges tar well all stone, earthen or wooden floors, both 
round the edges and up the walls fora few inches and in the 
centre before laying down mats, carpets, &e. These latter shonld, 
be removed at intervals, depending upon the abundance of the, 
pest in the neighbourhood. 

In the case of larger nursery stock like the above alluded 
to young rubber saplings and young roadside saplings and 
poles, the mixture known as ‘Gondal Fluid? should be male 
use of. It is prepared ag follows:—1 part delamali gum 
(this is the resin of Gardenia gummifera); 2 parts nsafetida 
(hing); 2 parts bazar aloes (guyul); 2 parts castor oil cake; 
pound these together and mix up thoroughly; then when the 
Inixture is decomposed into a-thiekened compound, add water 
till it is of the consistency of paint Some coloming material 
such as ochre should be alded 8 that the material can be seen 
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when put upon the trees, When ready the mixture should be 
painted upon the trees in a continnons band 2 ft. to 3 ft. 
high, starting from the surface level of the soil, care being 
taken that all interstices in the bark are coated with it. The 
earthen tunnals of the termites should be first scraped off. All 
the materials of the mixture can be procured at slight cost in the 
bazar, 
Fam.y Psociom,—Book-Lice, Deata Watcues, 

Minute insects with slender thread-like antenn@ consisting 
of from 11--25 joints. Prothorax is very smull and concealed. 
hetween the hend and the mesothorax, Four delicate mem- 
branous wings are present, the upper pair being the larger. 

The small insects found amongst dust and books belong 
here. A small psocid is extremely plentiful on the leaves of 
the sal (Shorea robuste) tree in ihe Dun Vorests during the 
latter part of Febroary. Small brown patches of rotten tissue 
appear on the leayes, but whether these are due to the insect 
or whether the insect is merely feeding upon a fungus which 
is causing the discolouration has yet to he determined, ‘The insect, 
is a minute yellow one, both wingless larva and winged 
individuals being present. The family has up to date only been 
reported as feeding upon rust fangi, vegetable refuse, ete. 

Famity Oponatta (Lantl.uning).—Dragon Fis, 

Elongate insects with a very mobile head and large eyes, 
étrong mandibles and a broad Tip, the antenne being small, 
inconspicuous, and ending ina bristle. Wings, four in’ number 
and elongate, of equal size, and similar texture. All the legs are 
placed more anteriorly than the wings, ‘he earlier stages of 
their life are spent in water, the larvie breathing by means of 
tracheal gills. ‘The metamorphosis is incomplete, bub there is 
a great change in the appearance of the insect at the last moult, 
‘The attachment of the head to the thorax is such that it enables 
the insect to move the former round with great ease, The eyes 
are often enormous aud occupy the greater part of the head, 
Three ovelli are present. 

The family is carnivorous, and the mature insect catches its 
prey on the wing, The eggs are deposited either in water or 
on ‘the stems of some aquatic plant, ‘The young on hatehing 
out have no wings and are quite milike the mature insect. The 
wings begin to appear at the fourtl moult or ehunge of skin, ‘The 
family is not of importance economically, 

Famtuy EparMeripai—M ay-riirs, 

Delicate insects with short antennic, four membranous wings, 
the hinder pair smailer than the front ones. The adults can he 
casily distingnished by the possession of two or three very elongate 
slender tails terminating the end of the body. ‘The earlier 
stages of the life. are passed in water, the larva: consequently 
differing greatly from the aduli, : 
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The May-fies are not of economic importance. ‘The appear- 
ance of the adult in Mnglish trout streams is eagerly looked 
for by the keen fishermiun, and the insect would appear to be 
equally abundant and sought after as an article of dict by the 
fish of some, at any rate, of the Indian rivers and streams, Tho 
study and working out of the life-history of the Indian species 
would not unlikely well repay the ardent fisherman in this eountry, 
Famtty Hemeaovuna 
Insects with a v 


ing, ‘Che inseets have in fuet a suction») mouth in the earlier 
stages of their life-history and a biting one in the adult, This is 
unusnal and the reverse of what oceurs in the Lepidoptera and 
other big Orders. 
___ The pupa has the general form of the imago, and is enclosed 
in a cocoon. 

These insects live on Innd in all the stages of theit 
existence, 

In the Myrmeleonides (ant-lions) the antenni are short, 
clubbed and the apical space of the long wings contains 
regular oblong eellules in it, These insects are interesting owing 
to the fact that the remarkable habits of the Jarve have becn 
known to naturalists for over two centuries. The larvee are 
predaceous and secure their prey by means of inverted cone-shaped 
pitefalls, which they excavate in sandy places and at the bottom 
of which they bury themselves, leaving only their elongate 
jawa projecting out of the sand at the bottom of the pit. The 
latter being constructed in dry loose sand, an insect running 
along the ground and reaching the edge slips on the moving sand 
and falls into the pit, to he impaled on the sharp mandibles of the 
larva, who then sucks out its juices. Even should the insect not 
he impaled upon the mandibles, the anttion larva will secure it 
before it has managed to escape up the shelving slipping sides of 
the pit. These insects are common in many parts of India, more 
especially in dry sandy river-eds, ete. : 

The Chrysopides Clace-wing flies) are fragile insects with 
elongate bristle-like antenne, They have metallic red-coloured 
eyes, by which they can he recognized. They are of na importance 
as far as present observition has shown. 

Fasiiy Paryoanvina.—Cappis-riirs, 

The wings are more or less clothed with hair; the hind one 
are larger than the front which are held in a roof-shaped_ manner 
over the body when at rest. Antenna are thread-like, mandibles 
are absent, ‘The metamorphosis is nearly complete, The larvae 
are caterpillar-like, usually inhabiting cases of their own construc- 
tion. ‘The pupa-resembles the perfect insect. : 
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These insects have the appearance of small. black thoths 
(Lepidoptera) anit are to be found in the neighbourhood of water, 
in which the Juval stage is passed. 


Userot. Nevkorrena, 

The Order cannot be svid to coutain many insects of use to 

the Forester. ‘The dragon fly, in ity adult condition, and the 

ant-lion lirca are both carnivarous, and prey upon insects and hoth 

probably do a certain amonnt of good by catching and feeding 

upon noxious insects pests, [l is not improbable, however, that 

they also in this way kill off useful insects. ‘The dragonefly catches 
ite prey entirely upon the wing. 


An Interesting Bamboo. 

Tur climbing bamboo, Melocalarmus compictiflorua (Paen= 
dostuchywm conpuctiftorum of Kurz), culled by the Kaching 
Nachinwa, is found on the hills at Sinlemkaba at a height of 
GOLO feet, It ix frequent on the high hills on the borders of 
China, aed is indnbitubly found on the other side from the fact 
that shovs or saudals are mace out of it. The shows appear ns 
if made out of grass, ‘The bamboo is stripped in a green state 
and the resulting thread or yarn is very pliable and soft. It is 
twisted into strands, and “the shoes “ar candals are made by 
juterlucing the strands. Almost all Kachin, Shan and Chinese 
traders who travel to Bhauio and back with their caravans wear 
these shoes. 

‘The bamboo has flowered, anil consequently green specimens 
of the stems are not obtainable. ‘The flowering branches are 
thrown out from the nodes aed the very sinall Howers appear 
clusters or rosettes. When the flowers are over, thay are 
sneceeded by globular fruits, anid on the same branchlets could 
he seen both the smal fruit, evidently just formed, and the 
large mature caryopsis, the xced of which had germiuated whilst 
attached to the branch, pulling out a taft of reots and a shoot 
prior to falling to the ground, whilst others again had fallen and 
taken root, Kurz in his Foret Hora describes the seed thus: 
Searyopsis vers large, tnore or Jess globular, the pericarp thin and 
coriaceous.” ‘The fruit is much like a wood apple in shape and the 
testa is somewhat leathery—“ seed large, meuly-fleshy.” This it 
is, and resembles muck the edible chestnut, but is not as aweet to 
the taste. Kurz further states that the culms are very strong, but 
dook not mention wheter thvy are hollow or waode, throughout. 
The culins, co far as t know, are woody throughout ;* the internodes 
vary from 12 to 18 inches and may even reach » fect in length, 
Probably doing so in fine specimens grown under favourable 
conditions, 

On the habitat of Pseudostackyum compactifiorum Kura says: 


* Phy culm gent us is solud exceplas the 


‘The bauiboo Was identified by Mr. J,'S, Qn is ton 6 teot long, 


A 3~ Hon. Eb, , 
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“ Prequent in the drier hil! forests of Mattaban east of Toraghoo 
at 4000 to 6006 feet elevation, rarely descending to 3000 feet.” 
But the bamboo now in question ia nob met with 600 feet below 
Sialemkaba, which is a ttle over GOUO feet. Sinlernkaba is an 
isolated hill, ie. not on the main chain of hills bat on an off 
shoot, ina direct ling abot three to four miles in the direction 
of Chins, The next high peak is Narroboota, 9900 fect, but the 
bamboo is not found in the dip between, though as ane ascends, 
S understand, it is again meé with.® 


Bramo, 27th July 1902. FG RB. 


Tadian Phoasants and their Allics, 
By F. Misy, BA, FLAS. 
(Continned from page 229.) 
Carrer IV, 

Ta#RE remain four more long-tailed pheasants to discuss, most 
of which are rare and little known in India, ‘The first two are 
typical pheasants, belonging to the same genus as that which 
ineludes the wall-known bird at home, In this group (Phasianwe) 
both sexes are very similar in forts, though they differ absolutely 
in colour; but the males are larger than the females, have short 
sharp spurs, and much longer tails, ‘The tail in both sexes bas 
the middle feathers much the longest, the others rapidly diminish- 
ing to the outer pairs and the long central feathers are 
transversely arched, 80 that they form a roof over the flat feathers 
below, the whole tail thus looking very narrow and pointed. The 
cocks have a red bare skin round the eye, and there is sometimes 
some of this in the hen. They show off in the sideway slanting 
posture. The pheasants of this group are active birds, strong on 
the wing and ready to tise ; they will live anywhere where there 
is moderate cover, but avoid heavy forest. ‘They are characteristic 
of temperate regions as a rule, and are the best game birds of the 
whole family, 


Mr. Ivse’s Paeasant. 

Phasianes humic, Blanford, Fann. Brit. Ind, Birds, 
Vol. IV, p. 80, Native name— Loe-nin-kot, Manipur. 

The general colour of the male in this species is a rich bay 
with a golden gloss ; the head and neck ate steel blue, and the 
romp steel blue with white edgings to each feather, giving a 
Ddeawtifal sealed appearance; there are two white bars acroas the 
wing, with a hroad patch of steel blue between them ; the tail is 
grey, crossed by bars of mixed black and chestnut, The bill is 
greenish, eyes orange, anil legs brown. . 

‘The hen is mottled with drab, sandy, and black, and has the 
oater pairs of tail feathers chestnut with white tips, and imper- 
fectly barred with black. 

"The maleis abont thirty-three inches long, about twenty inches 
being taken up by the tail; the closed wing measures about eight 
and-a-half inehes, and the shank nearly three, The hen has a very 
much shorter tail, this being oaly seven inches long; but her 
wing is only about half an inch less than the cock’s, 
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Mr. Hume discovered this bird in Manipur ‘about twenty 
years ago, in 1881, Ho only got two specimens, both males, and 
yey ee ate ine been procured, The species has, however, 
een found to also inhabit the Ruby Mi istrict i 

as also the Shan States, 7 Mises Disietia Upper Burma, 


Rurmese male lave the white edg’ 
ramp-feathers so much broader daa te a mepiee ene of the 


: ihe typical birds, th 

whole of thet part of the back looks silver-white rather aa aes 
eng ycrainary form, but T do not eonsider there distinet, 
te ahtt Oates Las ‘named the Burmese ied yt 
guished as a variety by me—as a distinct species, d 

But whichever of us is in the right, ¢ 

A rare one; nothing is hauwu bout ity mn 
has ever been received nt a zoological garden, £0 that anyone whe 


gets hold of a live bird should take care of it and send Jt on to the 
London Zoo, if possible. 


birds commonly 


he speciog remains as yet 
esting, and no specimen 


Stone's Pazasanr. 

Phosianus elegans, Blanfor’, Faun, Brit. Ind, Vol. WV, p. 81, 

‘The male of this rpeeies line two litte erectile earctufte ong 
on each side of the bead, like the common pleasant of England, 
to which it has a great general resemblance, having the same 
green and purple head and neck and chestnut upper back” and 
Hanks, the latter spangled with parple black; the tail also is 
similar, light brown with black bars, But the small wing-coverts, 
which ‘are sandy in the English pheasant, are Freneh-grey in the 
present bird, which also has the rump or lower back gray aud 
green instead of maroon, Moreover, the glassy green black of the 
Tower breast extends in this species tight up to the green neck, 
wherens in the home pheasant the upper breast is bay with purple 
edyings to the feathers. ; 

onthe legs aro Icad-coloured, and the bare skin of the face 
scarlet, ‘The hen is mottled with black and pale drab, much like 
the hen of the well-known pheasant at home. ‘The absence of 
chestnut on the outer tail-feathers will distinguish her from the 
ken of Hame’s pheusant. oes 

‘Whe cock is about twenty-seven inches long, with a nine-inch 
wing and sixteen-iuch tail; the shank is nbont two and a half 
incties, and the bill one and-a-quarter. The hen is decidedly 
smaller, With a much shorter tuil in proportion, his meaeuring 
only nine inches—an inch longer than her closed wing. 

‘This pheasant was first known from the province of Sze- 
chuen in Southern China, but was almost simultaneously found, 
hy Dr. J. Anderson, the first Superintendent of the Indian 
Museum, af Momien in the Yunnan province, where it was 
common on grasty hill at an elevation of five thousand feet. 
Recent'y it has tuned up in Baorma, at about the same 
elevation, in the Northern Shau States, where one was shot by 
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Lientenant H.R. Wallis. ‘This, then, is another rare bird which 
needs looking ont for--not that it is particularly interesting 
scientifically, for all these green-neckcd, long-tailed pheasants aro 
hardly more than varieties of one type, and inter-breed indis- 
eriminately when they are brought into contact. This has, as 
many people know, already happened in England, where the 
introduction of the ring-necked phensant of China (Phusianna 
torquatus) has completely monyrelized the old Colebican pheasant 
(CP. calckicua), which is ‘believed to lave heen introduced by the 
Romans. However, from a practical point of view the pheasants 
of this type deserve every enconragement, as they will thrive 
almost anywhere and afford the best of sport, besides being 
fincommonly good to eat. Indeed, in localities in India of a 
suitably temperate climate, if no pheasants of good sporting 
charneter exist, I should strongly advise the introduction of the 
above-mentioned Chinese ring-necked species, which can be 
procured to order in Culentta ut very reasonable rates, and is a 
particularly hardy and aduptahle variety. 


Lapy Amarnst’s Porasanr. 


Chrysolophus amberstiw, Ogitvie-Grant, British Museum 
Catalogue of Birds, Vol, XXII, p. 342. 


The male of this species ix a remarkable-looking bird, not to 
be mistaken for anything else, though the hen is not at all strik- 
ing. The cock hasa long narrow crest from the back of the head, 
a eape or ruff (which ean be spread out like a fan) covering the 
back of the neck, and an immensely long tail, with the centre 
feathers partienlarly long and broad, and arched transversel 
ax to roof over the rest, im'an even more marked manner than i 
the hirds already described. Indeed, in the Amherst, the top tail 
feathers form a sort of gabled roof for the rest. The upper tail- 
coverts are also very long, anil lie along the sides cf the tail like 
the “side hangers” of a cock. ‘The bare face, of a livid blue or 
green, is almost the only point. which this very over-dressed bird 
shares with the hen of his species, 

If his attire were less exuberant, Lady Amherst’s godchild 
would still attract attention hy his startling colouring. His 
crown, throat, breast, upper back, and wings, are rich metallic 
dark green, with black edgings to the feathers ; the under-parta 
below the hreast are pure while, ‘The ruff is white, with black 
edgings to each feather, and the enormous centre tail feathers 
arealso white, with black bars and peneillings; the side tail 
feathers are less pure and less distinctly marked. The whole 
js set off by the blood-red crest, scarlet Lips to the long apper 
tail-coverts, and by the lower back being yellow, bordered with 
scarlet. 

The eyes are white, and the legs bluish like the face. The 
length of this bird is over four feet, but a yard of this is tail 5 
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the wing harely exceeds eight: inches, and the shank three; it is a 
smaller and lighter-made bird than the home pheasant, 


The hen is brown, boldly barred with black, especially upon 
the upper surface of the body, She has a bare bluish or greenish 
space round the eye, and. grey legs, like the cock, but her eyes 
are dark. Her zebra-lke markings will ensily distinguish her from 
the hen of Stone's pheasant, the only one for which she conld_ he 


mistuken, Besides, her tail is much longer in proportion than 
that bird's, being inore than a foot long, although she is a smaller 
bird. 


This remarkable bird is one of the Intest additions to the 
fauna of onr Empire, having only been introdneed to our noticed 
in 1899, by Mr. Ontes, who had an opportunity of inspecting a 
male specimen which had heen obtained by one of the officers 


attached to the Boundary Delimitation Commission, on the 
Burmo-Chinese frontier. 


‘The proper habitat. of the species is the mountains of Western 
China and astern Tibet. It was introduced into Europe alive a 
good many years ago, and is probably now hetter known as an 
aviary bird than in the wild state, In captivity it breeds freely 
With hens of the well-known golden pheasant (Chrysolophaa 
pictus), itgonly vear ally, and the hybrid excels both of the parent 
fprcies in beatity. presenting all the colours of hoth without eon- 
fusion or intermisture. 


In the crest, indeed, the red of the Amherst and the gold of 
the other species blend into a fiery orange of remarkable beauty 5 
but there is na mottling, the colour being of an even shade, 

This splendid hybrid is completely fertile, either with the 
yavont stocks or with otber similarly Dred hybrids, Considering 
the very distinct. appearance of the two pure species, this is a very 
remarkable fact, and not as well known as it should be; many 
people still believing that all true hybrids are barren, 


‘A enrions story is told by the Chinese of the intelligence of 
the Amherst pheasant in the wild state, ‘They say that when 
knnres baited with grain are laid for these birds, they will en- 
deavonr to awecp away the bait with their long tails in order to 
ent it without risk of capture. This, I must admit, sounds most 
fmprobable ; but birds really do such extraordinary things at times 
that one has to be careful not to be too ineredulous. Only the 
other day, when keeping a number of the pretty little Liothrix 
or Pekin Robin (Liothrie haters), so common in our hills, T found 
that they had the extraordinary habit, when they got hold of a 
black ant, of turning their tails forward and pushing the insect 
into the feathers, §wo or three times, before swallowing it. ‘This, 
I presume, was to make the ant work off the venom of its sting 5 
some of them would do it even with the stnall black house-ant, 
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but every one to which I gave the big garden species always 
performed the trick, which 1s one of the most remarkable [ have 
ever seen, ‘The ordinary ved house-ants they would have nothing 
to do with. 


To return to the pheasunts. Mr. Qates in his Manual on the 
game-birds, reasonably suggests that the golden pheasant itself 
may be at some time found within our limits, as it naturally in- 
habits the mountains of Southern and Western China. ‘The eock, 
which has long been a well-known faney bird both in India and 
Enropa, is chiefly golden above and scarlet below ; he is rnffed and 
crested tike the Amherst, the erest being fuller than in that bird ; 
but his tail is not so large. ‘I'he hen is extremely like the Amherst 
hen above described, But hav dull yellow legs and no bluish 
hare skin round the eye. Moreover, the general tone of her 
plumage is yellower, and there is a wash of gold on the top of 
her head. _ 


Tne Caper Prrasanr. 
Catreus waltichi, Blanford, Faun. Brit, Ind, Birds, Vol. IV, 
p. 82. 


Native names :—-Chihir, Chir Nepal, Kumaun, Garhwal, &e.3 
Bunehil, THervil, N_ of Mussoorie ; Chaman, Kulu and Chamba, 


_ The Cheer heurs a close general resemblance to the typical 
pheasants of the genus Phasiants above deserihed, having the 
eame style of tail and no ruff; but the head is furnished with a 
Jong narrow-painted crest in hoth sexes, which also have in com- 
mon a bare red skin round the eye. This style of head is charac 
teristic of some Kaleeges, as will be sean in the next chapter 3 
and its combination with the long narrow trne pheasant. tail 
makes the Cheer qnite unique and ensily recognizable. The 
male Cheer is larger Unam Uhe female, and is spurred; bat the 
latter has nearly as long a tail in proportion, and is not much 
duller in colour, though different in pattern: the cock Cheer 
being an unusually dull bird fora pheasant. 


Ilis general colour is a huffy white, closely harred with black 
above and sparingly mottled with that colour below ; his head is 
drab, andl the front: and sides of his neck plain dirty white + the 
lower part of his back is warm buff barred with steely black, and 
his tail is really handsome, being rich buff barred’ with  brond 
bands of mixed chestnut anit black, The middle of the belly is 
black, and the flunks rusty yellow. 


The bill is pale grey-brown, and the fect drab, 


In length the cock measures about a yard, and althoneh 
nearly two-thirds of this is tail, he is yet really a considerably 
bigger bird than the English pheasant ; having a ten-inch wing, 
the shank nearly three inches, and ‘the bill about half thet, 
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‘The hen has the same dark capand white throat, the former 
rather obscured by light edges to the feathers ; but the neck and 
breast are black with pale edyes, and the general body colour 
darker than in the cock, and rather mottled than barred, with longi« 
tudinal streaks of buff; the tai) is also irregularly mottled and 
barred with brown, black, and buff; the lower part of the breast 
is plain chestnut edged with buff. 


The hen is about two feet long or more, with a tail of over 
fourteen inches, and a wing of nine, 


Tn contrast to the three rarities T have just been dealing with, 
this is a well-known bird al) throagh onr hills, though somewhat 
Jocal With ns ib ocenra from Chamba to Khatmandu, and it is 
not known outside these limits, It isa bird of moderate elevations, 
ranging hetween four and ten thousand feet according to seasons ; 
it is particularly partinl to wooded precipices, and very constant 
to locnlities which suit it, Itis a socinhle bird, flocks of from 
five to fifteen being commonly found, except in the breeding- 
sengon, and hoth sexes erow. The note is varied, but generally 
includes repetitions of the bird’s name. 


‘Thie pheasant is especially a root-eater, and if also feads on 
berries, seeds, and insects, but not on leaves and grass. It breeds 
from April to Jone, laying up to fourteen egga of a pale stone 
colonr, usually speckled with brown at the end, and just over two 
inches long. ‘The male Cheer has not been seen to show himself 
off to the female ; but ax one we had recently at the Calcutta Zoo 
used to assume a slanting posture, with his fine tail spread, when 
anxions to fight a visitor, L conclude that he was simply following 
the display habit of his species, For, asa rule, a bird has only 
one set of gestures to indicate batred for q rival and affeetion for 
the gentler sex, and so the fighting and love-making portures 
come to be very much alike, as may be easily seen in that bird of 
generally unregulated emotions, the domestic turkey, Even 
with ourselves, the blusi tinges not only the maiden’s cheek but 
also that of the infuriated fishewife ! 


Carn V. 
Koktass axp KaLneces. 

The Koklass, althongh they come under the heading of 
phensants with medium tails, bear a stronger general resem= 
blance to some of the long-tailed species [ have been dealing 
with. Both sexes have the head entirely feathered, and the body 
plumage pointed in shape. ‘The tail is pointed, both with regard 
to its individual feathers and its general shape, the centre 
feathers being the longest and the outside the shortest, The 
wings are longer and tnore poiuted than in any other pheasant, 
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the primary or pinion-quills showing noticeahly beyond the 
secondaries when the wing ix closed, unlike what is usually the 
case in this family. 


The cocks are altogether slifferent in eolour from the hers, 
and stand higher on the leg, which in them is sparred. They 
hive, however, only one piece of special feather-ormmentation, 
though this isa sufticiently remarkable ones for it consist in 
the male having thre crests, one long, one growing from the 
crown, and two still longer, which flank iton each side. [ have 
never seen any description of the display of the males, but it 
ought to be interesting. ‘The hens have a short ordinary crest, 


Tus Common Kokiass o Poxnas, 


Pueraria mucrolophi, Wlanford, aun. Brit. Ind. Birds, 
Vol, IV, p. 85. 


Native names: — Plus, Kashinir; Kukrola, Chamba; Koak, 
Kulu and Mandi; Avitus, Kotla, Simla to Alora ; Pokras, 
Kumaan, Garhwal and W. Nepal, 


The cock of this epecies has adark green head, with the 
central erest fawn colour, anil a white spot at each side at the 
cominencement of the neck. ‘The front of the neck is chestnut, 
and this colour extends right, down the hreast and belly, becom- 
ing paler behind. ‘The rest of the body plumage is streaked with 
black and grey, the former colour occupying the centre of the 
feathers, and the lutter the edges. The centre tail-feathers are 
reddish brown, and the others black with narrow white tips, and 
running into chestnut towards the root. 


Tho Koklass, however, is a very variable species, especially 
with regard to the breadth of the chestnut colouring on the under- 
rts and the proportions of the black and grey in the body 
fenthers. In the typical bind, as fonnd in the N.-W. Himalayas, 
the black centre stripe is rhont as wide ag the grev edging, bué 
in Western Nepal specimens the black is much inerensed, and the 
chestnut shows a tendency to extend to the back and sides 
of the neck. Bat the two fortns run into each other. Again, the 
race from Western Kashinir combines this extension of the 
chestnut neck colour with the narrow black stripes of the type. 
Al these variations have bern named ns species, the North-West 
Fiimalayan bird being the true Pucrasia mavrolophe, a 
the dark Nepal form ia 1’. mepalensis, and the Kashmir bin 
P, biddulphe. ; iy 
‘he length of the cock is about two feet, with the wing just 
oyer nine inctes and the tai) about ten; the shank measures 
ahout two and-a-half inches and the bill about one and-a-half. 
‘The heu is mottled with black and brown, with buff streaks 
above; her eyebrows are huff, and her thront pure white ; below 
she is buif with black strenks, and the middle of the belly white 5 
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the side tail-feathers are black, tipped with white and edged 
with chestnut ontside, The hens are much the same every- 
where, except that. in the Nepal variety there is often much mor 
ehestnnt in the tail. 


The short, fatepointed tail, feathered face, and long wings 
will easily distinguish the hen Koklass from other hen pheasants, 


She is nhout three inches shorter than the male, with an 
eight-inch tail, and wing only a little longer ; the shank is two 
and-a-quarter inches. 


The Koklass is confined to the Himalayas, from Jumla in 
Weatern Nepal to Kashmir ; ite range io from about four thourand 
feet to the forest limits, It is pre-eminently a forest bird, and 
Ties close till flushed, when it fies with great rapidity and is 
hard to shoot, Although living on a mixed diet like most 
pheasants, it has an especial preference for leaves and buds 3 it 
is supposed to be our best: pheasant for the table. 


It has apparently named itself, like so many Indian birds, 
the crow of the male being compared to the words “ kok-kok 
poprass,” He usually crows in the morning and evening, but 
will also answer a gunshot or a peal of thunder—a not uncommon 
habit with pheasants. 


‘The breeding season is from April to June, and the binds are 
then found in pairs; in antumn and winter they collect into 
coveys. 


The eggs are ahout nine in number, pale buff, often marked 
with reddish spots of varying size, and two inches long. No nest 
of any sort is made, the egge being deposited in a, scrape” on 
the ground. 


Tak Caestnut Kok.ass, 


Puerasia eastanea, Blanford, Fann, Brit. Ind. Vol. IV, p. 86. 


mention this species because it is believed to occur in our 
Empire ; but very little is known about it, only two specimens, 
now in the British Museum, having ever been obtained. These 
are snid to have been obtnined from Katiristan, and the bird is also 
credited with inhabiting Yassin, Chitral, and Swat. 


It differs from the common Koklass in the mnch greater 
extension of the chestnut colour, which runs all rormd the neck, 
extenda some way down the back and covers the flanks as well as 
The Drewey the tnadie of the belly being black. 

‘The hen appears to be still unknown, Fo that there is a good 
den] to be made out about the species yet. Of couree, there ix 
always the possibility of its turning out to be a mere rufous 
variety of the common Koklass, just as the Nepal bird isa dark 
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variety. ‘The common grey partridge of Europe (Perdix cineren), 
which has certainly not more chestnut in its plumage than the 
ordinary Koklass possesses, sometimes produces a variety—former- 
ly named as a species, Peritix montana—which may be aliost all 
over of a rich chestnut colour. 

Tho Kaleeges form a large genus of pheasants which are very 
easily recognizable. In all both sexes have a crest, and the sides 
of the face covered with bare red skin, which in the cocks, at all 
events, is extensible upwarda and downwards. ‘The tails in all the 
species are folded like that of a common fowl, and in most of them 
are not much longer than an ordinary hen’s tail; but in the males 
the top feathers lave a decided curve, and in two of the species the 
tail is quite long in that sex, ‘Lhe cocks are well spurred, and are 
hard fighters; they bave a curious habit of buzzing with their 
wings as a challenge. ; 


As sporting birds, the Kaleeges are not to be commended, 
They wont rise if they can possibly help it, und as they live in 
jungle, can inake their arrangements for skulking in safety, and 


do 0, They do not range so high as the other pheasants, and 
sometimes even inhabit the plains, 


Abont the first three species there is, however, no doubt; the 
males of these all have tails much like au ordinary domestic hen's, 
as described above, aud their plumage is always black, or ather 
stee! blue above and greyish white below, the white feathers of 
the under-suuface bemg conspicuously pointed, ‘Their lege are 
never red or pink, 

The hens of these species are nll very much alike, hardly to 
be distinguished at all in fet, ‘Their tails are almost, completely 
fowl-like and their crests nurrow and projecting ; their plumage ix 
of a nut brown, with light shafts and tips to the feathers; the tail 
feathers, except the centre or uppermost pair, are black, ‘The 
plumage has a much more unifortn appearince than that uf other 
hen pheasants. the light markings being so small that the birds 
appear plain brown by comparison with these. 


The Warre-cxestep KakuGe. 


Gennaus alvicristatus, Blunford, Faun. Brit. Ind, Birds, 
Vol. TV, p. 89. 
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Native names :—Kalij, Kukera, Mirghi Kulij, Kateswr(male), 
Kalesi female), Hind, in the N-W. Himalayas; Kola, in the N, 
Punjab and Chamba, 


The male of this species has a long, narrow drooping crest of 
white hairy looking feathers; his upper plumage is binck, glossed 
with bine, and his tail black ; the rump is barred with white, the 
feathers being white tipped, and the under-surface is dirty white, 
the throat and belly being blackish brown, The hen is brown 
as above deserifed. 


The bill of this bird is greenish white, and the legs dirty white 
aleo, The cock mensures from two to two and-achalf foot in length, 
of which the tail is nbout a foot. ‘The wing is over nine inches, 
the shank three, and the bill about one and-a-half, The hen 
ranges from about two feet down to twenty inches, her tail and 
wing being each about eight inches long. 


This species inhabits a zone, from two to ten thousand feet in 
elevation, according to the senson, from Kumaun to Hazara in the 
Himalayas ; it is said not to be found west of the Indus, and of 
Nepal it only penetrates the westernmost portion, if it is found in 
that country at all, Of all the hill pheasants this most affeets the 
neighbourliool of man ; hut it ia nevertheless not easy to domesti- 
cate. It breens from April to June, the hen laying about nine 
cream-coloured eggs ina rude grass nest on the ground, ‘The eggs 
are about two inches long. 


Tue Nevac Kateeae. 

Gennes leucomelunas, Blanford, Faun. Brit, Ind,, Bi 
Vol IV, p. 90. mee eis 

Native names :—Kalij, Hindi; Rechado, Bhutia, 

This species is blue-black ahove and white below, with a white, 
barred ramp, like the last ; but it has a black crest. | The hens are 
practically indistingnishahle, and the dimensions differ very little, 
though the present species ia slightly the smaller. ‘The legs are 
horny grey, darker than in the white-crested Kaleege ; the face of 
course red, as usval in this group. 

‘Thia is the only Kaleege found in most parts of Nepal, ite 
nesting habits and eggs appear not to be recorded. 


Tow Buack-BaCKeD KaLBEGE. 
Gennwua melanonotue, Blanford, Faun, Brit, Ind., Birds, 
Vol. IV, p. 91. 
Native names :—Kur-rhyak, Lepcha. 
‘Dis xpecies' resembles the last in size and in having a black 
crest, but differs in having te upper surface entirely rick blue 
black, will: vo white edgings on the rump. 
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Tho hen is like that of the preceding species, 


The present bird inhabits the Sikkim Himalayns, extending 
on the one side into Fastern Nepal and on the other into 
Bhutan, hut its exact range ia not yet known. It is, like the others, 
a bird of moderate elevations. 

It breeds from March to July, according to the elevation it 
inhabits, and apparently differs from the white-crested Knleege in 
making no nest at aff and often laying fewer eggs. 


As will buve been seen, the Nepal Kaleege is intermediate 
in colour—as it is in geographical range—between this species and 
the white-crested, having the black crest of the present bird and 
the white-harred rump of the white crested species. It Ins there= 
fore been suspected of heing a hybrid hetween these two hy Blyth 
and Jerdon, but the researches of Dr. Scully have removed the bat 
sinister from its escutcheon. It is perhaps just as likely that it is 
the ancestor of tho other two. 


VL-EXTRACTS, NOTES AND QUERIES. 


Destruction of Greek Forests. 
(From the Times’ Athens Correspondent.) 


Destuvorive forest fires are announced from every part of 
Greece—from the More, from Thessaly, from Aftolia, and from 
the slopes of Pindus. ‘The exceptional heat of the present season 
and the high winds now prevailing have largely increased the eren 
of devastation, and in someinstances, perhaps, have been the direct 
cause of these catastrophes, spontaneous ignition, it is suid, 
resulting from the friction of the dry branches. ‘There enn he 
little doubt, however, that the conflagrations are for the most part 
due to human agency. In some cases the woods are deliberately 
set on fire by the peasants for the purpose of making clearances 
for arable land, or by the shepherds in order to increase the extent 
of pasturage jin othr cases conflicts between neighbouring com- 
munes over the right of cutting timber have led to wanton acts of 
incendinrism, while lighted matches or cigarettes thrown carelessly 
into thickets, or sparks from the fires in the shepherds’ canton- 
ments are often productive of widespread destruction. 


These calamities demand the serious attention of the Greek 
Government. ‘The loss resulting from the destruction of a po- 
tential source of considerable national wealth is insignificant com- 
pared with the rapid disfigurement of lhe country aad the deter- 
joration of the climate, Her natura) beauty is an asset of incalenl- 
able value to Greece, second only to her historic and artistic 
associations, and it is impossible to witness the conversion of her 
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loveliest districts into arid wildernesses withont feeling that a most 
important factor in the future prosperity of the country is being 
recklessly sacrificed. The injury to the climate is a still more serious 
matter, When the woods, which serve as reservoirs of moisture, 
disnppear, rain becomes less frequent but more violent, and long 
droughts are followed by eataclysms which complete the denudation 
of the mountain slopes already begnn by the hand of man. The 
surface soil, deprived of its natural shelter, is washed away, and the 
rapid descent of the water into the plains causes disastrons inunda- 
tions, Thus the process of destruction, once initiated, goes on 
automatienlly, and cause and effect react on ench other. 


In xecent yenrs this grave question has begun to attract some 
notice in Greece, hut little has yet been done to remedy the evil. 
A society for the renfforestation of the country has been formed 
under the presidency of the Crown Princess Sophia, who takes a 
lively interest in every beneficent and usefnl project, It seme un- 
likely, however, that any great success will be attained by the volun 
tary’ agencies. With the aémost care, the destruction wrought by 
one of these vast conflagrations can scarcely be made good within 
a quatter of a century ; in many eases it is practically irreparable. 
‘The protection of thie national forests rests with the Greek Govern= 
ment. A recent circular istued by the Ministry of Finance draws 
a Iumentable picture of the incompetence and culpable indifference 
of the officials charged with this important duty. It appears that. 
little is done to check the encroachments of the peasants and 
shepherds, to hinder the indiseriminate extting of timber, or to 
prevent the conflagrations, ‘The discovery and arrest of the incen- 
diazies ix, no doubt, a ditticult task, but, should other means fail, 
the imposition of a fine on the districts in which the conflagrations 
take place might he productive uf good results, It may he 
remembered that a similar system proved efficacious in Ireland at 
the time of the Land Teague outrages. 


Our correspondent at Athens calls attention in a letter which 
wo print to-day fo a process going on in Greece which ia not 
without parallel in many other parts of the world, Greece was 
formerly in large measure a lund of forests. Its equable climate 
wns often praised by ancient writers, and yet in modern 
times it presents sharper contrasts of temperature and season 
than other European lands in the same latitudes, So far as these 
contrasta ure due to the physical configuration of the country 
they must have existed in ancient times no less than in modern, 
But the influence of forests in moderating extremes of tempera- 
ture ie a well-known fact of meteorology. If, thon, the climate 
has changed as the forests have gradually been reduced in area, 
the two facts may fairly be associated in the relation of cause 
and effect. The gradual disappearance of primeval forests is a 
phenomenon generally concurrent with the prowth of population, 
As man advances, the trees recede, Firat the plains are occupied 
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and agrienlture demands the clearance of the land from trees. 
Gradnully mau eneronches on the bills, and again his advances 
‘are marked by the gradual disappearance of the forest. This is 
peculiarly the cage in Greece, where no spot in ita plains is more 
than ten miles from the surrounding hills, Its ancient forests 
lave disappeared for the most part, but it is still, comparatively 
speaking, a well-wooded country. Its woodlands occupied some 
16 per cent, of ite area in 1860, and this is about five times as 
much as the area under wood)and in Great Britain. 

But man is the enemy of the forest in all parts of the world, 
It ia too often sacrificed to his ignornnce and his carelessness, 
when it does not fall a victim to his greed, or even to hia malice. 
It is so easy to destray a forest and so difficult to restore it, 
When a clearance bas to he made, nothing is so easy as to set fire 
to the woodland, nothing so diffieult as to confine the conflagration 
within legitimate hounds. Bush fires, as they are called, are of daily 
oceurrence in the West Indian islands, and many are the efforts 
whieh the Coloninl Legislatures have made for their repression or, 
at least, for their regulation. When a negro peasant wants a piece 
of land for the cultivation of his * ground provisions,” he just sets 
fire to the bush and leaves it to burn itself out. Where the forest 
is virgin, it is often necessary to bur it in order to get rid of the 
tangled growth of underwood and the teeming multituces of insect 
life. But the Chinaman who burnt down his house to roast hin 
pig was almost an economist in comparison with the negro, who 
sometimes burns down a whole mountain side in order to clear half 
an acre, We often see something of the same kind in this country. 
On commons, moors, and open wastes fires are almost a regular 
occurrence nt certain seasons of the year. Sometimes they are due 
toa mere accident snch as our correspondent mentions —to the 
enrelesa throwing down of a match or a cigarette, even to the 
rubbing together of dry twigs in a breeze, sometimes, indeed, to 
the broken end of a bottle ncting asa burning-glass. But far more 
often they are due to wantonness or love of mischief, and not 
seldom to deliberate purpose and design. Whatever the cause, the 
effect is nearly always disastrous, because the fire, once kindled, is 
seldom extinguished before it has wrought widespread and often 
irreparable mischief. Such, according to onr correspondent, is the 
Present situation in Greece, The inexorable antagonism between 
man and the forest is displaying itself in an uggravated form, 
“ Destructive forest fires are announced from every part of Greece— 
“ from the Morea, from Thessaly, from Etolia, and from the slopes 
of Pindus.” ‘The predisposing cause appears to be an exceptionally 
hot and dry season, associated with unusually high winds. Add to 
these the carelexsneas and the greed of men, the jealousy of 
neighbouring communes, leading to wanton ects of incendiarism, 
and the utter indifference of the average peasant to the larger issue 
of forest preservation and economy, and we have explanation in 
abundance of the devastation wh:ch Greece will soon learu to rue. 
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+ Scientific forestry is the antidote which man has devised to 
remedy the evil of lia natural antagonism to the forest. Tt is, 
however, seldom seriously cultivated until the evil has become 
acute, Often it is neglected until many of the consequences of 
neglecting it are irremediable. In Greete, according to our 
eorrespondent, it is negleoted altogether. It is true that the 
protection of the national forests rests with the Greek Government. 
But our correspondent tells us that “a recent cireular issued by 
“the Minister of Finance, draws a lamentable picture of the 
incompetence and culpable indifference of the officials charged 
with this important duty. It appears that little is done to check 
the encroachments af the peasants and shepherds, to hinder the 
indiscriminate cutting of timber, or to prevent the conflagration.” 
Hence Greece is rapidly losing the woodlands it still possesses, and 
sooner or later its scenery will he shorn of its beauty, its climate 
despoited of its amenity. Spontaneous causes of fire, such as the 
rubbing together of dey twigs, or the conversion of a glass bottle 
into a fens, are rare. ‘They are vera caus, no doubt, but in any 
case they are very ocensional causes. It is the wanton or malicious 
firing of the woodlands that reilly does the mischief, and this 
can be repressed by proper preventive measures, No doubt it is 
diffcult, as our correspondent eays, to discover the incendiaries 
and bring them to acount, but it is not beyond the resources 
of civilization, if the authorities are in earnest in the matter. In 
any eaze, if the Greek Government is supine, it is idle to expect 
better things from the peasants themselves, In spite of Virgil, 
agricultare is litth: compatible with a love of nature's beatities, and 
no peasant when he burns the forest ever thinks that he is ruining 
the land. Flumina amem sylowsque inglorins, cries Virgil in 
his poetic ardour to be a husbandman, He litte thought, and 
the peasant never thinks, how close and organic is the relation 
between the river and the woodland. Even the Ilissus, the scene 
of Plato's immortal Phavdrus," ix now only a chain of pools in 
summer, It must have been otherwise in Plato's time, and 
donbtless the reason is to be sought in the gradual Joss of ite 
forests by Greece.—The Times. 


‘West Indian Timbers. 
(By Jonn T. Res, F.S.1., Surveyor, War Department.) 


Tae following information has been compiled by the author 
as the result of four yenrs’ residence in the islind of St. Lucian, 
West Indies. Much is original, but a great portion has neces 
sarily been obtained from the brief and scattered notices of other 
uriters, It je boliaved, however, that this is the only attempt 
that has been rade to prepare anything like a fall summary of 
West Indian timhers. Descriptions of a hundred of the more 
important varieties are here given, in the hope that many of these 
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valuable woods may Feceive fnller recognition of their valne, by 
consumers in the United Kingdom, than has hitherto been the ease. 
Jt is only from the large forests of British Honduras and British 
Guiana, which are on the mainland, that copious supplies of cheap 
huilding timber can be obtained. ‘There is, however, a_ plentiful 
supply of good stuf in the West Indian Islands, two-thirds of 
most of them being still in virgin bush and forest, For example, 
the Layou and Sara Flats, or Crown Lands of Dominica, have an 
frea of 40 square miles, and contain a mine of wealth in timber; 
while in Trinidnd there are at least 300,600 acres of forest land. 
Combined, the West Indies represent an area of 160,000 square 
imiles, ‘Chere are some very large trees, but, generally speaking, 
they are of moderate size, and only comparatively small scantlings 
ean be cut. Some of the woods are useful for building and 
engineering works, bn they are snitahle principally for furniture, 
panelling. cabinet, and other fancy work, ‘The immense variety 
of small articles, such as knife-handles, knobs, buttons, ete., which 
are now manwinctured from choice grained woods, opens a ready 
market to many West Indian timbers, the beauty and appearance 
of which cannot be surpassed, Gum and resin-yiclding trees 
abound; and commercially valuable fibres may he ‘stripped from 
quite a number of them. ‘The barks, leaves, and berries of others 
furnish well-known drugs, «yes, and spices, ‘Lhe economic uses 
are therefore very great, so that these colonies afford a fair field 
to the enterprising capitalist. Owing to the fact that all the best 
timber is in the inland forests, with few convenient rivers for 
floating it down, and also owing to the defective character of 
these means of communication, and the absence of sawmills and 
machinery for their treatment, the native woods have until lately 
been only available in small quantities. Circular and other rapid 
saws have recently been nuded to the plant uf most of the Pablie 
Works yards, sa that some of these disabilities are being 
remedied, 


‘The subject of Forest Conservancy has been considered many 
times by governors, colonial engineers, surveyors, wardens, 
botanists, and by officers of the Crown Lands, but a continuous 
definite poliey does not appear to have heen ever decided upon. 
This is to he regretted, ny much destruction hag oceurred through 
fires, chiefly cansedl by wanton squatters, A forest of West Indian 
cedar would at the present time he a source of wealth to any man 
who was lucky enough to possess it. ‘The same inay be said of 
mahogany and other hative woos. Yeb it is but on rare occasions 
that trees are planted, and then only in twos and threes in some 
garden. This is because (he owner of the land fears he shall 
never see the benefit, on account of the length of time they take 
to grow. Such reasoning, however, is very shoyt-sighted. A good 
plantation of celar or mabounny will, within ten yenrs, enhance 
the value of lands hy 50 or 60 per cent if tended with a modicum 
of care, and the State should take steps to give practical illustra- 
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tion of this on lanls suited to the purpose, at the hands of proper- 
ly instructed officers, 

Seasowine.— ‘Timber may be ent down at any time of the 
year, but it is preferable ta do so during the dry season, and hefore 
the wet months commence (on the same principle as felling at 
home in the winter, when the sap is down}, as the trees then be- 
come extra sippy with the absorption of the moisture. Native 
wood-cutters have an idea—which may be langhed at, but is 
believed locally to he right—-that if the trees are not felled during 
certain phases of the moon, the timber is alinost certain to be 
attacked by woodworms or borers, and they prefer, generally, the 
months of February and March for hewing. Practically this bas 
heen found to be correet, and the period between three days after 
new moon and three days hefore fall moon is the time selected. 

A very important precantion adopted in Australia, which 
might be applied to the woods of other colonies, is that of “ring- 
barking” (or severing the bark right round the stem down to the 
woo) all trees at least three months before they_nre felled, or. as 
it might, be called, killing them standing.” "Indeed this prae- 
tice is of high antiquity, and is mentioned by Vitruvius. The 
tree, in its perpeniicular position, is thus more rapidly drained of 
its sap and jnices when once the hark is cut through ‘to the wood, 
so that they descend hy the natnral channels instead of slowly 
percolating into the woody tissues, and rotting the log when left 
in a horizontal position. ‘The trees should be allowed to stand 
a twelvemonth after the operation, which not only increases 


ihe density and strength of the timber, but at the same time 
reasons 


‘Trees shonld he squared and ent up immodiately after felling, 
and the wool shou! not be worked for six months, or even a year, 
daring which period it ought tobe stacked, and well covered in 
sheds, with a free cirenlation of air round the several pieces, other= 
wise it will warp and twist when used. Owing to the readiness 
with which it is attacked by ants, all waod in’ store, especially 
unwrought spars, should be stowed away so asto admit of easy 
and freqnent inspection, ‘This liability’ to attack is greatly ine 
creased if the bark he left on, 

Avracks oF Ants, Worns, rtc.— With the exeoption of some 
of the bitter and lard woods, most of the timher is linhle. to the 
attacks of ‘white ants,” commonly called wood-lice, and this 
especially the case with white pine und white oak. Mr. 


e o 3 . uM, 
Hart, ELS. Superintendent’ of the Royal Botanie Gardens, 
Trinidad, declares that these inseets do nol attack sound wood, 


hut only that which has first been permeated by the mycelinm of 
a fungns, whieh has probably found entrance to its tisstes at some 
point of injury, ns, for example, at any spot which is rendered 
damp hy leakage from the roof or other cause. ‘The insects this 
follow the attack of the fungi,and As they eal away the heart, 
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an apparently healthy piece ultimately becomes nothing but a 
mere shell, which suddenly collapses without warning. The 
Writer has Known heama and legs of tables insidiously hollowed 
pnt in this manner, there being no visible indication outside. 
The true ants which attack timber march in columns during 
daylight, and not in covered runs as do the termites. ‘The former, 
ag arule, maintain their nest, made of clay, in some neighbouring 
tree, in a position sheltered from rain, and often travel to a con- 
siderable distance from the place where they are working at the 
destruction of timber. 


To escape their depredations the builder must, therefore, first 
of all prevent the attack of the fangus by insisting upon conditions 
enanring perfect ventilation aud dryness, which are well known to 
be antagonistic to the grawth of this form of vegetable life, One 
cure is said to be a treatment with calomel, or with molasses und 
arsenic, but the prsts often reappenr, Kerosene is effective while 
ita smell remains. Creosoting with bone oil is said to be the 
best preservative against white ants, but on account. of its odour 
it is only adapted for out-door work, and it is difficult. to apply 
to dense tropical timbers, ‘The appearance of the ants should be 
watched for their * traees,” or little mnd tunnels, follawed np, and 
the whole nest destroyed. The only permanent. antidote is to 
employ some of the bitter and bard woods which these insects 
avoid, such as quassia, or bitter ash. Notwithstanding the sup- 
posed immunity of greenheart, it is found in St. Lucia to be 
subject, in salt water, to attacks from worms, probably the teredo 
navalis, or ehip-worm. 

CrassiricaTion.—It is very difficult to determine the classifi- 
cation of West Indian trees, as the names of perhaps the same 
tree vary in different islands, while the variations of putois titles 
also Jead to much confusion. In many instances it is also difficult 
to substitute English equivalents for the patois, or corrupt French 
or Spanish names, white the scientific titles of other trees have 
not yet*been determined, It is thought, however, that the 
following nomenclature will be generally accepted. 


ParxciraL Timers of THE West Inpins. 

1, Acoma (Mimusops, Sp.) Also called Mastic. Found 
in most of the islands. A large timber tree, with wood hard, 
dense, and darable, and of a light brownish colour, Excellent. for 
using in the ground, as in posty, where it will last without 
protection for years. It is likewise fit for cabinet work, and house 
building generally. Native workmen sometimes make their planes 
of acoma, Weight, 661b. per foot eube. 

2, AnEGoN (Ardisia, Sp.) Grows in Dominica, A large 
treo, 4 or 6 feet in diameter, employed for allarposes. such as 
boards, planks, mill work, house work, shipbuilding, shingles, ete. 
Taste well in water. 18 ; 
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3. ALMoND, or Amandier (Terminalia catappa). Found 
in most of the islands, From its appearance the wood is styled 
“native mahogany” in St, Lucia, although no real mahogany 
grows in that island. It possesses similar characteristics, attains 
alarge size, and is used for furniture and house work, There 
are two sorts of the wood, light brown and dark brown, the latter 
being reddish and streaky. Weight, 86 1b. per foot cube, ‘There 
is another kind of wood spoken of by the natives as Mabault+ 
Garnier, and likewise known by them as “mahogany.” 


4. AxaetIn (andira inermis), Grows in St. Lucia and 
several other islands, A large tree, 40 to 50 feet high, and 3 
to 4 feet in diameter, producing fine timber when full grown. 
Sometimes referved to as Lhe Cabbage tree, ‘There are two kinds, 
red and white, It is a strong hardy wood, lasting well in water, 
and is therefore suitable for piles, bridges, ete., ns well as for 
framing houses, mill rollers and naves of wheels. It has been 
used for treads of steps in St. Lucia. The grain is brown and 
streaky, and very like cocoanut. Weight, 68 Ib. per foot cube, 
‘The bark, known in Kngland as" worrmbark” or “bastard eabbage 
bark,” ig'a narcotie drag. 


8, Annarro, or Roncon (Biva orellana). Kownd in most 
of the islands. A low shrubby tree, rising to 12 fect high on the 
hanks of rivers, from the prepared seeds of which the celebrated 
reddish-yellow annatto dye is extracted. The seeds and leaves 
are likewise employe in medicine as an astringent and febrifuge. 
‘The stem has fibres, which in Jamaiea are converted into ropes. 
The wood is soft, and the friction of two pieces will produce 
fire. 


6 Agvatarana (Wateronive\. Found in Trinidad. The 
tree is from 18 inches to i feet in diameter, and of very straight 
growth. The wood is curious, and susceptible of a high polish. It 
is useful and durable, and said to last longest under ground. Its 
local value is about £8 per ton. 


7. AnaMata, Crows in the Ttoori-bisi creek, Essequebo 
river, British Guiana, This is a comparatively common tree 
throughout the colony, and flourishes on sandy soil. The weod 
is hard and dark-coloured, hemg used for boal-bnilding. house- 
framing, and sometimes for cabinet work. Tis average height is 
about 80 feet, and it ean be had to square 12 inches, free of kap. 
A decoction of the bark is used ky the Indians to wash their 
dogs to destroy vermin, 


8 Axmsounoo, from the upper Essequebo river, British 
Guiana, growing plentifally in low situations near the river. ‘The 
average height is 8) feet and it will square 14 inches, free of sap. 
‘The wood is of a dark yellow colour, and has a very bitter taste. 
Tt lasts Jong when exposed lu the weulher, and is uot attacked 


454 WEST INDIAN TIMBERS. 7 


by worms; for these reasons it is well adapted for planking vessels, 
ete. A decoction of the burk is used for dressing ulcers, und the 
sap asa remedy for ringworm. 


9, Batata (Mémueop glohosa). Named Ynllet tree, of 
Burneh, in British Gniaua; also called Bully wood. This is 
alofty tree found in most of the islands, and generally on 
hills in the forests. The trank sometimes attains a diameter of 
7 feet, and equared logs can be obtained 46 feet long. It grows 
plentifully in Berbice, where it may be found 5 feet in diameter 
and 100 feet, high, yielding logs 42 inches square, free of sap. 
"There are threa varieties of balata—red. white and black; all 
three very good, but the red is the best. The wood is dense, hard, 
heavy, having A sour smnel] when freshly cut 3 it 1s most durnble 
when free of sap, and is suitable for most outside work, harbour 
work, and all carpentry and joinery, but it warps much in 
seasoning and cracks when exposed (o the sun, It is used for 
telegraph posts, for mill rollers and beams in old sugar factories, 
and for skittle ‘alley platforms, field work, bridging, spars, ete. 
it also producer good shingles, and native workmen frequently 
make their plines of it. During the time that windmills were 
used in British Guiana, the bullet trees was considered to prodnee: 
the best wood for the arms of the mill. Woed-ants will not ¢ttack 
alata except the bark and sap,and when stored, the former shonld 
be stripped off asasafegnard. Weight 70 [b, per foot cube. 
Crushing strength, 4°77 tous per square inch, Modulus of rnptare 
(tested by breaking spars of 6-inch diameter'==16,000 Tb, per 
square inch. ‘There ie good and bad balata wood (as with other 
timbers,) and natives will endeavour to impose inferior stuff, which 
is also the case with other woods. “Ralata chien,” which 
resembles the black balata and is somewhat harder, is totally 
worthless, ‘The balata is one of the most important trecs 
of the West Indies, and in Dotvh Guiana special laws have 
heen made to control the industry. It yielis the “gum-balata,” 
which is intermediate in its properties hefween — caontchoug 
and gntta-pereha, Its fruit is very sweet, and tastes like the 
sapodilla, being about the size ofa large English cherry. Many 
of the trees are cut down while the fruit is ripe. From the seeds 
oil can be extracted, The bark of the bullet tree is used 
medicinally by the Tndians, and occasionally as an emetic. The 
value of the wood on the spot is about £10 per ton, 


10. Baxnoo, which prefers wet lands, grows in clumps of 
clustering hollow stems, with rings, the bright green colour of 
which changes to yellow after cutting down, ‘There are two sorts 
male and female. The male hamhoo (Dendvoealamus strietus) 
has almost a solid stem, with only a very small central perfora- 
tion, and is much rarer than the female or conmnon bambhe Tt 
is practically a cane, and inay be applied to the same serv 
‘The fibre can be made iuto payer, and iuto a valuable packing 
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for the wheel hoses of railway carriages. The female bamboo 
(Randiuse vnlgaris) has a bellow stem, and reaches to three 
or four times the of the male, with a hole 4 to 6 inches 
diameter, The height is often as much as 30 fect. It is useful 
for light framework, and for plinting on earth slopes to prevent 
slipping ; and is alsa serviceable for subsoil drainage, if the internal 
divisions are pierce. Split bamboos are used on native huts for 
eavesgutters, and have also been set in frames and converted 
into shutter sereens lor verandahs. 


+ VL, Bartanatt (chivas manmesa), from the Moraballi 
creck, Heseqnebo river, British Guinna, ‘This tree grows on sandy 
and clay soils, and is found plentifully up the Essequebo and 
Demerara rivers 3 it averages a height of 90 feet, and can be had 
to aquare 20 inches, [ree of sap. ‘The wood is close grained, light, 
of a pale brown colour, and is useful for making articles of farni- 
ture, and for partition boards, doors,ete. ‘The tree produces a milky 
juice somewhat similar to“ guim-balata,” bub of a sticky nature, 
‘Whe fruit ix good-enting and is eagerly sought for hy the Indians 
during its season (about April) when, with characteristic eareless- 
ness, the trees are ent down in large numbers merely for the 
cake of obtaining it. Weight, about 56 Ib. per foot cube. 


12, Buiter on Buty Tawe (Dipkolis Montana), is a native 
of Jamaica and Cuba; it grows to 4 feet diameter, and the wood is 
hard, close-grained, and heavy. It is largely employed in general 
construction, isdurable and much used for suwing into boards, 
planks, seanUlings, and shingles. There are several varieties, not 
all belonging to one species. The term bullet or bully trees seems 


to be a vulgar clussilication for any hard, heavy, or close grained 
timber. 


13. Breap Feurr (Arlocarpus incisa, which is found in 
most of the ishnds, is a timber tree some 20 feet high with 
Denutiful large leaves. [thas heen itnported inte the West Indies 
from the Sonth Sea Islands, ‘The wood is pretty when polished, 
and suited for furniture, boards and internal house work. The 
fruit is ealled the “daily bread” of the negro, and is a staple 
article of food, beiny usuafly ent into pieces and roasted or baked. 
Tt yielils a good starch, too, for ordinary purposes. Another kind 
of hread-fruit tree, with great leaves, is found in the higher ferests, 
‘The wood is slate-coloured, with a straight grain, ‘and splits ensily 5 
hence it is excellent for making laths. 

14. Bueapwer (Brosimum Alicastrum, Sw.) This tree, a 
native of Jamaica and other islands, is about 80 feet high, 
generally straight, with the diameter of about 2 feet, and grows 
abundantly in the interior. ‘The timber is good, and makes 
capital boards, which tuke a high polish and furnish beautiful 
flooring. ‘Ihe heartwood has a rich brown colour, with very dur~ 
able qualities, and is excellently. fitted for ornamental work of all 
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kinds, The nnts and lenves form a valuable fodder, reddily eaten 
by horses and cattle. 


15. Caconins (Ormosia dysacaxpa). Found in Dominica, 
A large tree, 3 or 4 feet diameter, common in the forest, the wood 
being useft! for all kinds of house work, inside and ont, rafters, 
posts, ete., and for any other purpose for which lumber is employed. 
It is called the “head” or “necklace” tree, on account of the 
seeds being used for personal adornment. ‘These are very hard and 
roundish, beautifully polished, and of a bright scarlet colour 
with a jet black spot at one end. They are considered of value in 
Europe, and they might he made an article of export. 


16, Caranasn (Crescentia Cujele). Wound in most of the 
islands, The tree is comparatively emalt, ahout 39 feet high and 
18 inches diameter, pretty growing, with peculiarly arranged 
small leaves clustering close to the horizontal branches. ‘The 
wood is hard, tough, and pliant, and, being almost black, takes a 
fine polish, “Being of crooked growth it is only employed for 
small work, such ns handles of tools, carriages, cattle yokes, ete , 
and in British Guiana for bullet-proof stockndes. Weight, 541b, 

t foot cnbe. Crushing strength 1-42 tons per square inch. 
‘Tho shell of the fruit is converted hy the peasants into cups and 
water utensils, The expressed juice of the pulp is a purgative, 
Value about £5 per ton. 


17. Canara (Carapa Guianensia}). Found in Teinidad and 
British Guiana, A very abundant and useful wood, bearing a 
considerable resemblence to cedar. It is strong and coarse, 
and ia much used for house building and furniture. The tree 
is from 2 tod feet diameter, and will reach 120 feet in height ; 
value on the spot £8 per ton, There are two kinds, the white and 
the red. Carapa, or carnba, is also known as erabwood, The 
seeds yield the well-known “erab-oil,” and the bark is used 
for tanning. 


18. CasnEw (Anacardium occidentale) grows in most of the 
islacds. A short and spreading tree 30 to 40 feet high, and about 
a foot in diameter. The wood is red, moderately hurd, and close- 
grained. Weight 61 Ib. per foot cube. Crushing strength, #76 
fons per sqnare inch, Produces a black juice used for staining 
floors, ete., a8 a preservative from the attacks of ants, and in book= 
binding to protect from mothe; it likewise makes’ an excellent 
marking ink, ‘The juice from the bark is astringent, and is used 
asa flux for soldering metals. A gum is obtained from the tree 


thalinr in ith properties 1o gun arabic, and very. intoxieatin 
Grinte cam be wma From the ale aid teacem, Phe Reymete yiciet & 


valuable and nutritious oil, and are a great delicacy when roasted. 


19. Cocens, or West Indian Ebony (Brya ebenus), a native 
of Jamaica‘and Cubs. A small tree, 15 to 20 feet high, with 
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drooping branches, and rarely found with a diameter over 8 inchs 
es, Tt haga hard d-ep-coloured heartwood, close-grained, and is 
exported. Used for handles of tools, ete. 


20, Cocoantr (Cocos nucifera). ‘These palms are greedy 
of salt, and essentially belong to the sea-shore, although they will 
thrive nt a considerable distance inland, The tree is slender, 
without branches, and from 40 to 80 feet high, ending ina plume 
of fronds, the stem heing usually wavy from the effects of the wind. 
Tho wood when matured is of a most peculiar texture, consisting 
in cross section of a multitude of dark brown specks in a lighter 
ground, and of a streaky appearance longitudinally, It is strong 
and heavy, and exceedingly pretty when polished, but most hard 
to work, although when freshly cut it ix spongy. When well 
seasoned it will Inst for a long time underground, — Weight, 70 Ib, 
per foot cube, [t is known in commerce as Porenpine wood 
(from its speckled colour resembling porenpine quills), and is 
adapted for walking sticks, fancy articles, frames, furniture, rafters, 
and for inlaying, but the tree is generally too valuable to ent down 
for such purposes, or for timber. The wood in the green state is 
very porous and spongy, having a great degree of resistance to 
rifle shot. In the native wars of Samoa it was much employed in 
the building of defensive works, Cocoanut oil is pressed from the 
dried kernel of the nut, and the strong fibrous husk, called coir- 
fibre, which covers it, is much used for matting and cordage. A 
dye can be extracted from every part of the plant, producing a 
dirty brown colour, [t is the most valued of the palms because 
of its numerous economic properties. Sunlight and exposure to 
regular breezes are most beneficial to the cocoanut tree, and its 
cultivation is 4 very profiluble industry. 


21. Corre) (Luewma multiflora). Grows in Trinidad, 
St. Lucia, ete. This is a noble timber tree, producing an excellent 
hard wood for mill rollers, frames, furniture, and house building, 


BN’ 


22, CorKwoon, West Indian (Ochroma lagopus). Found 
in Jamaica, Trinidad, St. Lucia, ete. A tree which grows to two 
feet diameter, and 20 to 40 feet high, and is only to be found in 
the open or cleared land. ‘The wood is white, with a hole in tha 
heart, and is softer than ordinary cork, for which it ie utilized as 
asubstitute for stopping bottles, by fiskermen to float their nets, 
and for other purposes where light wood is required. The bark 
gives a useful fibre for rope-making. A soft cotton or down comes 
from the seed envelopes, and is employed for stuffing pillows, ete. 
At is termed Down tre in Jamaica, 


#3. Dererma, from the Moraballi creek, FEssequebo river, 
British Guiana. Grows best on clayey gravelly soil, and is more 
plentiful in the ‘Moraballi creek than in any other part of the 
colony below the rapiils, The average height is 100 feet, and it 
can be had to-square up to 3¢ inches. The wood is‘of a colour 
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resembling cedar, and is nscil for planking hoats, eonstracting 
railway carriages and for many other purposes reqniring a light and 
strong wood. Determa is also employed for the masts and spars of 
vessels, whiel are procirable from 70) to 90 feet long, and 14 inches 
diameter at the smallest end. Logs have been obtained 42 inches 
square. 


24, Docwoon (Piseidia erythriaa) ocenrs in British 
Honduras, Jamaica, St. Tacia, ete, A straight tree, growing to a 
height of 100 fect and 30 inches dinmeter. The wood. is hard; it 
is employed for rollers of native sngar mills, and is converted into 
charcoal for gunpowder, Tt is tough und elastic, and used in cart 
building for the body and wheels, The root bark is employed in 
tho United States asa narcotic, and locally to stupefy fish. A 
variety of this wood, which ix slightly harder, is known by the 
Indian name of Juvin. 


25, Dukata-Bautt, from the Moraballi creek, Essequebo 
river, British Guiana. ‘This is a rave tree and grows in elay and 
sandy soil. If, attains a large nize, the average height being 120 
feet, and it will square, free of sup, 20 inches. ‘The wood is of a 
deep red colour, heavy and close grained, and is used for muking 
articles of furniture, bedstead posts, ete, It takes a fine polish, 
and is durable. 


26. Duxunta, from the same place, i plentiful thronghout 
the colony und grows in dry soils. ‘The average height is 90 feet, 
and it will square 16 inches, free of sap. It is used for house- 
framing and many other purposes, and is a very serviceable wood. 
There are two kinds of Dukuria, fine and large leaved, 


27. Veamaran, or Torch-wood (Tecoma stans), fonnd in the 
majority of the islands, is a small tree, but the wood is extremely 
durable, hard and heavy, with the annnal rings distinctly marked 
in cross section. It is obtainable in lengths of 20 feet and over, 
and 7 inches at butt. Excellent for posts and outside work, such 
as fences, for which it is commonly employed on War Department 
lands, ‘There are two sorts—black and white. Drngs are prow 
cured from the wood, which blazes brightly when bart; hence ig 
is used for fambenux, or torches. 

28. FucLexor, from the Itoori-bisel creek, Hesoquebo river. 
Grows in sandy soil, and isu light coloured cloxe-grained wood 
of little weight. It is plentiful on the Exseqnebo and Pomeroon 
rivers, It furnishes hoards used for indoor work, doors, partitions, 
ete. The average hoight is 70 feet, anil it will square’ 12 inches, 
Foglekop bears a small eatable fruit, the seeds of which contain 
oil. 

29. Foxanir, from the Moraballi creek, Fssequebo river. 
The tree grows on sandy soil to about. 80 feet, and it ean he lad 
to square’'16 inches free of sap, It is used for Louse framing, 
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and is durable for indoor work. Fnkadie is very plentiful on the 
Ttoori-hisci creek, and senerally in Essequeho. 


30. Fusric {Chlorophora tinetoréa). Wound in the majority 
of the islands Grows rapidly, forming a fnir-sized tree in five or 
six years, and living in almost any soil, The wood is close 
grained, hard, tough, and ofa bright and extremely pretty canary 
Yellow colour, It prutuces handsome cabinet work, panels, etc, 
and is the finest for hubs of wheels, but is chiefly exported as a 
yellow dye-wood, especially from ‘Jamaica, Weight, 42lb, per 
Toot cube. Eight tons per annum have been exported from St. 
Lucia to the United Kingdom. ut 100 tons ure exported 
annually from British Hondnras, tree (called bois orange 
by the natives in sone of the islands) must not he confounded 
with the orange fruit tree, thongh fustie also possesses a mall 
eweet fruit. 


31. Gauna (Calophyllum entusa}. Found in Jamaica, Tri- 
nidad, St. Lucia, ete. An evergreen, which makes. fine hedges 
because of its rapid and vigorous growth ; height 50 to 60 feet, 
and 2 to 4 feet diameter, The wood is of a white to reddish 
colour, hard and duratle, and texture often pretty, It is good for 
constructional purposes,’ shipbuilding, and heavy machine work ; 
for posta, furniture mid felloes of wheels, ears exposure to mois 
ture and lasts well in water. Weight, 48 1b, per foot cube. Value 
on the spot £6 per ton. ‘The seeds yield an oil for lamps, and 
drugs are prepared from the resinous juice Galba is also known 
as crabwood. 


32. Granapini.s—Grows in British Tonduras, the height 
being about 80 feet, md diameter 2 feet. It rises 80 fect without 
alimh, and is, therefore, a conspicuous forest tree, Producesa 
hard, darkered wood, witha beautiful fine grain, and easy to work. 
Being abundant it is used for furniture and house decoration. 
This tree must. not be confounded with the vine Granudilla, bear 
ing a luscious fruit. 

33. Gaeenxigant, or Bibira (Nectandra Rodies), comes 
principally from British Guiana, but it also. grows in Trinidad, 
Jamaica, and Domini ‘The tree is 60 to 100 feet high, and up 
to 2 feet dinmeter, yielding halks 50 to 60 feet long and 18 to 24 
inches square without a koot. It grows in clay soil near the 
rivers and creeks, especially the Moraballi ereek, Essequebo river, 
‘Thero are three varielies of greenheart, yellow, black, and mainop, 
all most serviceable and durable woods if ent when mature. Tk 
should be specified to be from logs of not less than two feet in 
diameter, as trees of less thickness are young and sappy, and sneh 
wood is liable to shrink and split. ‘Me timber comes into the 
market ronghly htwn, much bark being left on the angles, and 
the ends of the butts are not cut off square. ‘The section is of fine 
grain, and very full of tine pores, like that of acaue. The annual 
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rings aré rarely distinct. ‘The heartwood is dark green or chest 
nut coloured, the central portion being deep brownish-purple or 
almost black ; tho sapwood is green, and often not recognizable 
from the. heart, while the general appearance of the wood isa 
greenish-yellow colour, Greenheart is close, hard, durable, and 
said to be the strongest timber in use. It is apt to split and 
splinter, and therefore requires great care in working, but it is 
tough and elastic, and asmall beam, 2 ft. by Vin. by J in., has 
withstood a central Jond of 10 ewt, without breaking. Breaking 
weight, 1424 |b.; crushing weight, 12,000 ]b. Weight, 60 Ib. 

font enbe. Greenhenrt is one of the eight first-class woods at 

Joyd’s, and is unsurpassed by any other in British Guiana, It 
is used for marine works, such as piles, piers, jetties, dock gates, 
and for shipbuilding in kelsons, knees, planking vessels, ete, It 
contains an essential oi!,'ahd many authorities state that on this 
account it resists the attacks of the feredo navatia, or ship-worm: 
‘This, however, is doubtful, and it has heey found to be much 
eaten away by molluscs in sen-water at St. Lucia, when used for 
piles, But it appears that in wny ease worms will only penetrate 
the sapwood. ‘The presence of the oil causes the timber to burn 
freely, go that in Demerara it is known as “torchwood.” From the 
park and seeds “bibirine” is extracted, and the Indians use the 
seeds medicinally in cuses of diarrhea, and sometimes for food, 
when ground and mixed with other meal. Because of the great 
demand for greenheart and the want of legal restriction to prevent 
the cutting of the young treés by wood-cutters and charcoal 
burners, it is becoming extremely difficult to procure good timber, 
and its preservation is worthy ‘of the attention of the Colonial 
Legislature. 


84, Gut-art (Murtinesia caryotefolia\. Found in Trini- 
dad, Jamaica, St. Lucia, ete. A sort of small cane palm rising 20 
feet high, with rings on the trunk, The wood is streaky and 
almost black : it furnishes a beautiful veneer, and makes handsome 
walking sticks, A fibre is prodaced from this tree which is said 
to be even stronger than that from the gru-gru. The cabbage is 
very sweet, and may be eaten raw. : 


35, GRu-cRv, Grou-grou, or Groo-groo (Aerocomia lasios- 
atha). Also called the Macaw palm, or Great Macaw tree. 
ound in Trinidad, Jamaica, St. Ineia, ete. Tt is bigger than 

the gri-gri, with trunk 30 to 45 feet high, covered with black 
spines, and supporting a solid head of fenthery leaves. The outer 
part of the trunk is black as ebony, hard, heavy, and durable, and 
susceptible of a high polish. The wood possesses the characteris- 
tic of never bending, warping, or curling longitudinally. It fur- 
nishes a beautiful veneer, and might be used for furniture and 
cabinet work, It is cometimes run into mouldings, its dark colour 
forming ane set-off toa panel of pine, and it likewise makes 
handsome walking sticks, “A fibre of remarkable. fineness and 
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strength is prepared from the leaves, Both the gru-grn_ and 
avi-gri palms produce seeds which contain a large proportion of 
sweet palatable oil which in St, Vincent is extracted and used for 
cooking purposes, This oil is also used for external application to 
ease pain. 


36, Iackra (Siderodendyon triflorum), from British Guiana, 
The tree averages 64 feet in height, and will square 12 or 14 inches 
free of sap, It grows plentifully in some localities on dry sandy 
soil, and during the time it is in flower, in November, it. is one of 
the most beautiful of the forest trees. ‘The wood is exceedingly 
hard, close-grained, heavy and ofa brown colour. It is valuable for 
inaking cogs and shatts, but it is almost too hard for any other 
purpose. 


37. Hiawa-natit (Omphalobium Lamberti’, from the Itoori- 
hisei creek, Essequebo river, ‘The average height is 90 feet, and 
it will square, free of sap, 12 inches. Tiawa-balli grows in sand and 
rocky soil, and often attains a large size. It isa rare tree, and the 
wood isin great request for cabinet work, being of great beauty 
and easily worked. It has a sticky gum. 


38. Tfonnoo-naLis, from the same locality, where it grows 
plentifully. The tree reaches an average height of 100 feet and will 
square 20 inches five of sap. ‘The wood is of a light brown colour, 
variegated with the black and brown veins; it takes a fine polish 
and is useful for making articles of furniture and cabinet work of 
any description. Under water it Insts a long time, and on the 
bottom of a boat will outlast almost any other wood. The barle 
contains a sticky gum. 


29, Tuon-woov (Laplucea heematonylon), Every tinber region 
has its own ironwood. This particular variety is found in British 
Honduras, Jamaica, St. Lucia, ete. It is also termed blood wood. 
from its red colour, The tree is about 30 feet high, and a foot in 
diameter. It is the hardest timber in the West Indies, and 
generally found not far from the sea, and is of a deep reddish 
colour, lieavy, with dense grain, and will not decay in wet or dry 
soil. It has much the same qualities as boxwood, and is useful 
r the sane purposes, and for posts. Tron-wood ‘has no heart, 
so it makes little difference whether it is cut young or old. A 
good dye is obtained from the rich red wood, 

40, Traraiiapay, from the Moraballi creek, Essequebo river. 
‘The average height is 80 feet, and it can be hind to square 10 
inches, free of sap. It grows plentifully on high sandy aoil, but is 
little known. ‘The wood is fine, of a dark brown colour, and is 
suitable for cabinet work, partition boards, staves, and many other 
purposes. A 

- 41. Tvigipoura-sald, from the same place. It growa ow 
elay soil, and on the islands in the rapids of the Essequebo, The 
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tree is comparatively rare helow the rapids, and does not attain to 
an average height of more than 70 feet. The sapwood is white, 
and its junetion with the heart, which is of a deep brown or al- 
moxt bluck, is sharply defined. ‘The timber can be had to square 
up to 15 inches, free of sap, and isemployed for making articles 
of furniture and walking sticks. Itikiboura-balli is one of the 
heaviest and closest grained wood in British Guiana, 


42. Jack Favrr (Artocarpua integrifolia). Found in 
Jamaica and Trinidad. ‘Tho wood is yellow, hard, tales an ex- 
cellent polish, is beautifally marked, and is one of the handeomest 
for furniture, Weight, 40'Ih, per foot cube. Tt yields, on boiling, 
a yellow dye, The bark produces a gum which is used a3 a 
cement and as hird-lime ; alsa a fibre, 


48, KanvKattt, from the Moraballi creek, Essequebo river, 
British Guiana, ‘This tree is plentifal all over the colony, and 
thrives best in loose sandy soil. It isone of the tallest forest 
trees, and grows very straight; its average height is 120 feet, and 
it can be had to square 30 iuches, free of sap. Kabukalli is used 
in boat building, and for timber is little inferior to Mora, It has 
a very unpleasant smell, and is disliked hy worms. Weight, 70 Ib, 
per foot cube. The Indians, living in the wet savannahs, or where 
the rivers are free of bush to form a shade, prefer canoes made of 
this wood to any other, as they will not split from exposure to the 
sun. Agelatinous substance forms on the stump after cutting 
down a kabukalli tree; it has a disagreeable smell, and never 
hardens. 

44, Kaxarattt (Lecylhie ollaria), from the Itoori-bisei creel, 
Ussequeho river. There are two kinds common throughout the 
county of Exsequebo, and known as the white and the black 
Kakarulli, These woods are close grained and tough, and of a 
light brown colour ; they are used for house framing, building 
wharves, ete, Tt is suid that burnacles will not eat or injure 
kakaralli. ‘These trees grow tall and straight, but are too heavy 
to convert into spars. The average height is 80 feet, and they 
will equare 16 inehes, free of sap. The inner bark of the white 
Kakaralli is used by the Indians as a substitute for, and in 
preference to, paper for making their cigarettes, and is named 
“onina.” 

45. Kamaraxata, from the upper Hssequebo river. ‘The 
tree is comparatively short, not averaging more than 50 feet in 
height, but has a large trank. Tt can be had to square 29 inches, 
free of sap, of which there is very little. [b grows in Malaicony, 
and on the Essequebo in low places near the river (often hanging 
over the water), and on the islands in and above the rapids, 
The wood is dark brown, close grained, heavy,e and of a bitter 
taste, and resembles Hackin. Itis very lasting, and is used for 
Dout timbers, for which purpose it answers well. 
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46, Kaianurs, from the Moraballi ereek, Essequebo river. 
It. grows generally throughout the colony in dry places; its average 
height is 80 feet, and it can be had to square 30 inches. 
Karahnra is one of the lightest of eoloninl woods, and is only 
fit for partition hoards and other indoor work of a similar nature, 
‘The Indians use it for making canoes, 


47, Kavraspatsa, from the same district, ‘There ara two 
or three varieties of this tree, distinguished by the size of their 
Jeaves. Kanta-balli grows to its largest size on clay soil mised 
with gravelly ironstone, ft is abundant on hilly land, and attaids 
toan average heiyht of 80 feet, and can be had to square 
M inches, ‘The wend ty useful for house framing, is lard and has 
a close straight grain, ‘The fruit is not edible; the hark, made 
into charcoal and pround to powder, is uel by the Indian’ women 
to mix with the clay, of which their pots, goglets, and other 
earthenware vessels are made. 


. 48. Kenirke, or Kretti, from the Arota-pia-kooroo creek, 
Pomeroon river, Nritish Guiana. ‘The tree averages 80 feet in 
height, and will square 20 inches, heing plentiful in some localities, 
‘he wood has a strong aromatic scent, is light, and in colour and 
appearanice resembles sutiuwood, I is useful for partitions, and the 
upper planking of hoats. 


49, Kooroo-natit, or Trysil, from the Moraballi creek, 
where it grows plentifully. ‘The average height of the trees in 
the forest on the upper parts of the Raseqneho river is 60 feet. 
On the coast lands and in the swamps at the back of estates, 
where large quantities are cut for firewood, it does not grow so 
large, ‘The wood is dark, close grained, and anitable for making 
furniture 5 it can he had to square 10 inches free from wap. ‘The 
hark is employed hy the Indians in cases of dysentery, 


50. Kumara, or ‘Tonkin bean (Dipteriz odorata), from the 
Itoori-hisei creek, Hasequeho river, ‘The tree grows plentifally in 
some localities, expecinily above and on the ialands inthe mpids 
of the Exsequebo river. The average height is 90 feet, and it 
will square 22 inches. Kumara isa close-grained, heavy, brown 
coloured wood, exceedingly tongh and durable, and is useful for 
coga, shafts, and any ather pnrpose where a strong wood capable 
of resisting great pressure is desired. This tree yields the Tonkin 
heans, well known in the colony; they are nsed by the Indians ta 
perfume their hair-oil, and when put among clothing are suppased 
to keep away moths and other insects, An oil cau be extracted 
from the beans. 


51, Kuranara, fromthe same phice. The tree grows in 
sandy soil and on the edges of swamps; it is very straight, with 
dark preen leaves, ‘The average height is 90 feet, and it will 
synare 20 inches free of sap, The wood is red, light, and like 
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cedar ; it iaemployed for making canoes, planking boats, and for 
spars.” It has a resinous gum, 


52, Kuranoo, or Rut-seed, from the same place. It is a tree 
common throughout British Guiana, and may be seen growing in 
Georgetown, where it is known as Wild Olive. Tt does not_ grow 
very tall, bat the diameter of the trunk ia great in proportion to 
ita height, whieh averages #0 feet, and itean be had to square 
3 to 4 fest, in hort lengthe. ‘The wood is hard but not very 
durable, and is little used; it takes a fine polish and would be 
shitable for furniture. 


53. TANCEWOOD. ‘There are two varieties—Black Lancewood 
(Rocagea virgata), and White Lancewood (Bocagea luwrifalie). 
Found in Guba, Haytt, Jamaica, etc, A Lall slim tree, growing 
straight to 30 feet high, and 12 inches diameter, The wood 
posresses great elasticity, and is much used in carriage building, 
for which purpose it ix exported. Jamaica spars feteh higher 
prices in the home market than aimilar wood from other plares. 
The export from Jamaica for twenty years has been valued 
at £31,275. 


54, TLaurteas, or Laurel trees. Found in nearly all the 
idanda, There are more than a dozen varieties, lnown'by such 
names as Laurier Canelle, Laurier Cyprés, Laurier Vourmis, 
Laurier Marbra, Laurier Piant, Laurier Sifrene, Laurier Zabel, 
ete. Of these the most important is Lanrier Canelle, of Cinna= 
mon Lanrel. This tree is 30 to 35 fect high, and 2 to 3 feet 
diameter, The wood is of a bright brownish colour, with a strong 
agreeable smell. It ia plentifal, and_ used for telegraph posts, 
and is suitable for most purposes for which pitch pine is 
employed. Weight, 30Ib, per foot cube. Value about £7 per 
ton. 


Laurier Piant, or Puant or Smelling Laurel, is also of consider- 
able utility. The tree is likewise 30 to 35 feet bigh, and 2 to 
3 feet diameter. The wood has a pleasant smell somewhat similar 
to cedar, and is srid to he free from the attacks of wood-anta, 
Withstands the weather, bnt warps, and lasts in the gronnd with- 
out any protection of charring or tarring. Employed for inside 
and outside work, boards, furniture, telegraph or other poste, 
etc. and general purposes. Weight, 52 1b. per foot cube. 


65, Ligyum vir, or Qaine (Guaizcum officinale), Found 
in Jamaica, Trinidad, St, Lucia, ete. A low tree up to 20 feet 
high, and 18 inches diameter, Tt is slow-growing, thriving hest 
in well-drained and dry districts, and stands drought better than 
many trees, ‘The heartwood is of a dark greenish-brown, colour, 
owing to the deposition ef guaiacum reain ; thesapwood is nearly 
yellow, The wood is exceedingly dense, hard, heavy, and tough; 
and will resist. white ants. Weight, 76lb. per foot cube. It is 
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extremely useful for sheaves and blocks of pnileys, rnlers, skittle 
balls, and other turnery purposes. Sometimes employed for 
machine bearings, where its qualities of hardness and durability 
render it preferable to metals, Crushing strength, 8-87 tons per 
square inch, ‘The wood is used in the Bahamas for hinges and 
fastenings owing to the quick corrosion of iron. ‘The gum-resin 
guaiacum is got from the tree and used as a medicine. “This may 
be rendily extracted from the wood by making an incision in the 
middle and then building a fire at both ends ofa log. The hark 
is employed in Trinidad for preparing an. effervescing drink, 
Jocally known as “ mawbee,” [tis an official medicine of the 
British Pharmacopeeia, where its uses are fully described, 


66. lazanv woop (Vitew divaricata, Siw.) Grows in Trini- 
dad, St. Lucia, ete, Termed * Fiddle wood” in the former place, 
A large thick tree about 30 inches diameter and 25 feet high. 
The wood is strong, and one of the best and most lasting for 
house building, It is employed for inside and outside work, for 
shingles, posts in the ground, etc, und is durable in water. 

_ Weight, 75 Ib. per foot cube, 

87. Loccst, or Simiri or Courbaril (Hymenwa Courbaril). 
Found in British Guiana, Jamaica, Trinidad, St Lucia, ete, 
Tt js abundant, und grows best in white sandy soit, to as much ag 
5 fect diameter. There are two varieties of the tree—Simiri 
and K’wanarri-distinguished by the size of their bean-pods. 
The wood is of a reildish-brown colour, streaked, close-grained, 
extremely hard and tough. It resembles mahogany, bat is much 
harder, and is Hable to rot in the ground, Suitable for cabinet 
work and furnitnre, as ittakes a fine polish. On account of its 
jreedom irom splitting or warping it is well adapted for mill 
timbers, cogs of wheels, ani engine work, and makes good trenaila 
for fastening plinks. Crushing strength 5:17 tons per square inch, 
Weight, 59 Ib. per foot cube, Value, £12 per ton. The Indians 
make wood-skin canoes from the bark. A fragrant amber-like 
resin, known aa West-Indian copal, or the Gum Animi of 
commeree, exudes from the stem. This gum is found in large 
quantities where a tree has rotted away, and small amounts may 
be procured by tapping. When this Gum Animi is dissolved in 
highly rectified spirits of wine it makes one of the finest varnishes 
known. 

58. Lonwoon, or Campéche woot (Hamatorylon Campe- 
chianum). Yound throughout the West Indies, sometimes in. 
dense thickets in marshy places, It is a smali bush-like tree, not 
unlike English hawthorn, and generally acquires in about twenty 
years a dinineter of a foot, with a total height of 20 feet. ‘The 
heartwood is of a dark red colour, hard, and used for posts and 
cabinel work, Itis, however, solely exported for dyeing and 
colouring wines, for which it is, perhaps, the most important of all 
dyestufls, Togwood grows best, and produces finer heartwood, on 
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thoist rich soils, where there is abundance of vegetable matter. 
It maies a strong and durable fence, but must be kept well pruned, 
‘There are several species of logwood, and the largest supplies come 
from Campéche and Yueatan. It is a powerful astringent. The 
yearly export from Jamaica varies from 22,000 to 115,000 tons. 
The quantity exported from St, Lucia in 1896 was 1,904 tons, 
valued at £4,284, The average annual export from Honduras is 
17,000 tons, 


59, Mattoaany (Swietenée makuguni). ‘This celebrated 
timber comes chiefly from Central America as “Honduras” or 
“Bay” mahogany, or from the West Indies as “Spanish maho- 
gany.” The tree is of comparatively rapid growth, reaching 
maturity in about 200 years, the trunk exeeeding 40 to 50 feet 
long und 6 to 12 feet diameter, Tt is very haudsome, with 
enormious branches of solid timber} and, rather strangely, when it 
springs from low levels and rich soil the wood is most inferior, 
being poor in colour, soft and spongy, and consequently almost 
valueless. ‘That, however, which has been grown without nourish- 
ment on high levels, save what it derives from the atmosphere, is 
hard, figured, densely close in texture, as well as rich and deep in 
colour, all qnalifeations which enhance its worth, It is also a 
curions fact that the tree does not seem to have any partiality, as 
it will Hourish in low marshy ground, or in a deep alluvial soil, 
or even on rocks toall nppearance barren of earth; in fact, 
wherever the seeds chance to drop. Its development is more rapid 
in the shade than in the open. 


__ The following extract is from a well-known authority on 
timbers :— Mahogany aliains its greatest development and 
grows most abundantly between 10° N. lat. and the Tropic of 
Cancer, flourishing best ov the higher crests of the hills, and pre= 
ferring the lighter soils. It is found in abundance along the 
banks of the Usumacinta and other large rivers flowing into the 
Gulf of Mexico, as wellas in the larger islinds of the West 
Indies, such as Crba, Jamaica, Bahamas, etc. British settlements 
for cutting und shipping the timber were established so Jong ago 
as 1638-40, and the right to the territory has been maintained 
hy Great Britain, chiefly on account of the importance of this 
branch of industry. The entting season usually commences about 
August, It is performed by gangs of men, numbering twenty to 
fifty, under the direction of a “captain,” and aveompanied by a 
« luntsman,” the dnty of the latter being to seareh out, suitable 
treea and guide the cutters to them. The felled trees of a senson 
are scattered over a very wide area, All the larger ones are 
“squared ” before being brought away on wheeled trucks along 
the forest roads made for the purpose.” By March, or April felling 
and trimming are complete:! ; the dry season by’ that time permits 
the tracks to be wheeled to the river banks. A gang of forty 
wen work six trucks, ench réquiring seven pair of oxen and two 


WESE INDIAN TIMBERS, 467 


drivers, Arrived at the river, the logs, duly marked, are thrown 
into the stream ; the rainy season follows in May and June, and 
the rising onrrent carries them seawards, guided by men following 
in canoes, A boom at the river mouth stops the timber, and 
enables each owner to identify his property. ‘They are then made 
up into rafta, and taken to the wharves for a final trimming be- 
fore shipment. The cutters often continue their operations far 
into the interior, and over the borders into Guatemala and 
Yucatan. Bahama mahogany grows abundantly on Andros island 
and others of the Bahama group. It is not exceeded in durability 
by any of the Bahama woods. It grows to a large size, but ia 
generally cut to small dimensions, owing to the want of proper 
rouds and other means of conveyance. It is principally used for 
bedateads, ete, and the crooked treea and branches for ship 
timber, It iv a fine, hard, close-grained, moderately heavy wood, 
of n fine rich colour, equal to that of Spartish taahogany, although 
probably too hard to be well adapted for the purposes to which 
the latter is usually applied, Honduras is best for strength and 
stiffness, while Spanish is most valued for ornamental purposes. 
Honduras mahogany is found in the country round the bay of 
Honduras, the trees being of considerable size, The average 
annusl export is 3,000,000 feet. It is of n golden or red-brown 
colour, of various shades and degrees of brightness, often very 
much veined and mottled. The grain is coarser than that of 
Spanish, and the inferior qualities often contain grey specks. 
This timber is very durable when kept dry, hut does not stand 
the weather well.” It is seldom uttacked by dry-rot, containa a 
resinous oil which prevents the attacks of insects, and is untouched 
by worms. It is strong, tough, and flexible when fresh, but be- 
comes brittle when dry. It contains a very small ‘proportion of 
sap, and is very free from shakes and other defects. The wood 
requires grent care in seasoning, does not shrink ot warp much, 
but if the sensoning process is carried on too rapidly it is liable 
to eplit into deep shakes externally. It holds glue very well, bas 
nsolt silky grein, contains no acids injurious to metal fastenings, 
and is less combustible than most. timbers. It is generaily of a 
plain straight grain and uniform colour, but is sometimes of wavy 
Brain or figured, Its market forms are logs 2 to 4 feet square and 
12 to 14 feet_in length. Sometimes planks have been obtained 
6 to 7 feet wide. Mubogany is known in the market as * plain,” 
“veiny ” “ watered,” * velvet-cowl,” “ bird’s eye,” and “festooned,” 
according to the appearance of the vein formations. The weight 
varies from 34 to 63 Ib. per foot cube. The cohesive force is 
‘11,476 Ib. 

“Cuba or Spanish mahogany, from the island of Cuba, is 
distinguished from Honduras by a white, chalk-like’ substance 
which fills its pores. The wood is very sound, free from shakes, 
with a beautiful wavy grain or figure, and capable of receiving a 
‘high polish, when itis ofa lighter yellow colour than Honduras, 
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It is used chiefly for furniture and ornamental purposes, and for 
shipbuilding, ‘The logs as imported are 20 to 26 inches square 
and 10 feet long. The cohesive foree is 7,500 Th., and the 
strength, stiffiness, and tonghness are respectively 67, 73, and 61 
in Spanish, and 96, 93, an 99 in Honduras. 


“Mexiean mahogany shows the characteristics of Honduras. 
Some varieties of it are figured. It may be obtained in very large 
izes, but the wood is sponyy in the centre, coarse in quality, and 
very liable to star-shakes. [t is imported in balks 15 to 36 inches 
square, and 18 to 30 feet long. 


“St, Domingo mahogany and Nassau (Bahamas) mahogany 
are hard, heavy varieties, of a deep red colour, generally ‘weil 
veined or figured, and used for enbinet work, They are imported 
in very amall logs, 6 to 12 inches square, and 3 to 10 feet long.” 


Jamuica mahogany is very fine, bat the supply is almost, if 
not quite, exhausted, ns the proprietors of estates, knowing that 
the treo must be about 201 years old before it is fit for felling, 
will not attempt to make plantations. In the grent houses af 
West Indian estates there are many specimens of beams and 
rafters of mahogany, very old and in good condition; Int at the 
present time it ‘is very seklom employed, only those trees being 
cut which are found on waste pastures and in forest near cultivas 
tion, and they rarely give more than 10 inch planks. At no time 
has mahogany heen largely exported from Janmica, aud recent 
trial shipments have been made at a loss, As a timber, the 
present stock is undoubtedly inferior to the Honduras varieties, 
having neither the ornamental grain and toughness of the one, 
nor the aplendid dimensions acquired by the Inter. With age it 
becomes of a good colour, and is always a handsome wood. 
Formerly the wood from Jimnien wos spevially reputed for its 
mottled grain, 


The builder uses mahoyany for hundrails, furniture, joinery, 

cabinet and ornamental work, ete, but itis not fit for éxternal 
work, It hus been extensively employed in machinery for cotton 
mills, and has been Inrgely used in shipbuilding. ‘for beams, 
lanking, and in many other ways as a substitute for oak, and 
found to answer exceedingly well, The wood is very durable in 
the dry, and not liable to worms, On the whole it is remarkably 
free from defects, converts easily and with little loss, aud warps 
and twists less than any other wood. ‘aking everything into 
consideration mahogany is the most highly prized of all’ orna- 
mental woods, and stil! holds the field. 


i Manee Arua (Mare Americana Found jy 


3 Fook: 

{the islands, Also known as the South American Aprico! 
Tere handsaroe tree, about 80 fect high and 30 hes diameter, 
with vertically growing branches and dark green glossy leaves. 
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‘The wood is dense, hard, and heavy, and ofa purple or reddish: 
brown colour. It is very durable, stands damp, and ia good for 
rafters, hoards, furniture, and eabinet-making. Weight, 60 Ib. 
per foot cube, The bark is used as a medicine by the natives. 
‘A kind of wine is nade from the shoots, and a scent from the 
wild flowers. ‘The gum destroys the chigoes, or “jiggers,” in 
the feet of the negres, 


Gi. Mamoont-sati4, from the Moraballi creek, Essequebo 
river, British Guiana. ‘This tree is plentifal in Estequebo, and 
grows best im sandy soil. The average height is 70 feet, and it 
ean be had to square 16 inzhes, ‘Ihe wood is tough aud hard, 
and is suitable for house-framing and other work where it will not 
be exposed to the wenther. 


62. Maxomnert (iippomane Mancinella), Grows in 
most islands, an) generally formd on sandy seaeshores, Some= 
times styled the Manzanillo tree. ‘The wood is of a tawny 
yellowish colour, beautifally variegated with brown and white, 
Tesembling maple and smelling like lavender. In some islands 
it is highly prized for furniture and ornaments, and in St, Lucia 
for stnds, verandah floors, boarding, ete, ax it ix lawting for 
outside work, If is said there are seven different varieties in 
St. Lucia, and that some do not blister, Weight, 50 Ib. per 
foot cube. ‘The fruit has the appearance of an apple, bul is a 
virnlent poison ; and the whole tree abounds with a milky white 
juice, which ix also of an nerid quality. [fa single drop of thin 
Juice touches the skin it causes a hot sensation, and raiser a 
blister on the part, the antidote being the adjacent sea water. 
Blineness ix likewise produced if the milk comes in contact with 
the eyes. Careful felling is required, and it is first necessary to 
Kindle fires around the stem to thicken the noxious rap. 


63. Manao (Mangifera Fadica). Found in every part of 
the West Indies, where it was introdused in the eighteenth 
century from the East Indies, and now grows spontaneously, I 
iw a large umbrayeous tree, very plentifully distributed, growing 
to 2 feet diameter, and 40 feet high. ‘The leaves are pointed and 
thickly set. Gives a pretty red wood, of inferior quality, coarse, 
open grained, and soft. Jt is durable in dry, but decays if 
exposed to wel, and is much eaten by white ants. It has only 9 
few apecinl ures, but being plentifal and cheap it ia frequently 
employed for common work ; but not for beams, as it is liable to 
snap off short. Weight, 42 Ib. per foot cube, Cohesive force, 
7,700 Ib, . Breaking weight, 560 Ib. ‘The tree produces a deli 
cious and poplar fenit and the gum is used internally for 
dinrrheew and dysentery. 

64. MaxGudve (Rthézophora). Found in the islands where 
there are swamps. There are three kinds—Black Mangrove 
(or * native onk”), Red Mangrove, aid White Mangrove. ‘The 
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black mangrove is only to be found in wet places, within two 
miles of the sen, It is called ‘native oak,” which it resembles 
but it is darker and harder, ‘Che usual size is 30 to 50 feet high, 
and 15 to 20 inches diameter, being the best wood for piles and 
poles, and even more durable than white cedar, but it is compara- 
tively rare. 


The red mangrove helongs to the same family, only instead 
of being dark brown it is red, and the leaves are more pointed. 
‘The average height is 60 (o 80 feet, and diameter 15 to 20 inches. 
Generally used for piles, poles, fence posts, and for building 
purposes. 


The white mangrove is likewise of the same order, but the 
wood is white, aud the leaves are almost round, Frequently 
employed for building, aud is much used locally for shipbuilding, 
furnishing “knees” that reqnire little moulding to the necessary 
shape, Average size ia GO to 80 feet, and diameter 16 to 20 
inches. 


‘The mangrove grows in a peculiar manner in swamps, the 
seedy aerially germinating in the fynit and forming long roots 
dropping to the ground, eventually creating a complicated 
Inhyrinth of inter-dependent trees, Mangrove roots solidify the 
mud where they vegetate, and raise it, and their sanitary value 
is increased from the tannin yielded to the mud by the falling 
Joaves, bark, and seeds, which is n powerfal antidote against 
nutrefaction. From its astringeney the bark is in some places 
need for tanning, being well known to contain an abundance of 
tannin. All the three varieties of mangrove are employed in 
house building. and ocensionally in cabinet work, 


G5. MANNUnsttt, frou the Movaballi creek, Reeequebo river. 
Tt grows in dey situations, tall and straight, to an average height 
of 100 feet, with a very small top 5 it ean be had to square 20 
inches, free of sap. ‘The wood is most durable when free of sap, 
and is superior to greentwart where small sizes are required. It 
iy closed grained, and of a brownish yellow colour, and produces 
a sticky yellow gum. 


66. Mastic, or 


minier, or gum tree (Busera gummifera). 
Found in Jamaica, Trinidad, St. Lucia, Dominica, ete. There 
are four varieties of this tree quite distinct from each other, 
namely, the Gommier blaue, Gommier gris, Goromier lencens, 
and the Gommier mauiit. One of the largest trees in the 
islands, with a buttressed base, and 3 to G fect diameter, The 
two former kinds are the largest, and are made into native piro~ 
gues, or dugout canoes, hy hollowing out the trunk, 

The gommier Vencens, or Incense tree, ptocuces a whitish 
fragrant gum, which exndes on the slightest scratch and is burnt 
as incense in the Roman’ Cutholic churches, aud used as 
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disinfectant, This resin ts likewise wrapped in leaves of the 
balisier and made into torches or flamnbeaus, and is employed ag a 
sabslitute for gum-mastic in making varnishes. 


‘The gommier mandit ia grown as foneos, as it lives for an 
indefinite period, while the gum is serviceable as a plaster, 


67. Mona (Mora exelsa), This tree comes from the 
Tesorooro greek, Upprr Pomeroon river, British Cuiana, and. frome 
‘Minidad.” Tt grows luxnriantly on sand-reefs and barren clays 
of the coast regions, reaching 130 to 150 feet in height, and 
squaring 18 to 20 inches. ft often attains a height of nearly 200 
feet; bub in such cases has generally « kellow trunk. For market 
form the logs are 18 to 35 fect Jong, and 12 to 20 inches aquure, 
Tt can even be had to sqnare 24 inches, free from sap and holes, 
There are three sorts, known as Red Mora, White Mora, and 
Morabnequia. ‘The first two grow in swamps aud near the tivers 
and creeks, and are both very durable woods, Morabucqnia on 
the contrary grows in high situations in clayey rocky soil, and 
is not a durable wood, Mora is of a chestnut-brown colour, hard, 
heavy, tough, strong, and generally stecight in the grain, but has 
occasionally « twist or waviness in the fibre, which imparts to the 
logs possessing it x heantifuily figdred appeurance, giving to them 
moch additional value. It is very close grained, and its exceed= 
jng toughness makes it most diffieult to split, When clear of sap 
ib is very durable, whether in or out of water, and has never been 
known fo be attacked by dry rot, By competent anthorities it is 
considered to be superior to oak, and to vie in every respect with 
teak, As it takes a good polish it would be useful as a substitute 
for rosewood or dank Spanish mahogany iu cabinet-making, and 
might be employed for any purposes in the domestic arts, The 
economical uses uf mora are somewhat restricted by the frequency 
of star-shake in the logs, and only the best trees can be advan 
tagennsly conversed into planks and boards ; it may however, be 
used with greater profit for heams, keelsons, knees, engine bearers, 
ete, in shipbuilding, and in a general way’ in large scantlings for 
tillier civil or naval architecture. Mora passess gyenl, strength, 
anil is one of th eight first-class woods at Lloyds, Tt contains aa 
oily or gintinous substance in its pores, whie h is Probe aS am 

Hee to dts duratility. Weight, 65 1b. per foot cube. Crashing 
‘a 533 tons per square inch, The bark is used for 
Bro a ee rulily in cases of dysentery. ‘The seeds are 
tanning, and medieinalty in 3) Sate waited 
employed by the Indians to make a kind of meal, which is mixed 
with Theis cassava, Mora grows to a greater size, an a bats 
plentiful at the Barima river than in any other part of Britis! 
Guiana, nos 4 

68. O1ivier (Bacita Buteras). Found in Trinidad, Domi- 
niet, eto, A Marge tree, 30 to 50 feet high, which grows very 
rapidly, and renches 2 to 4 feet diameter. ‘The timher is valuable, 
being used for boards, planks, and all kinds of work inside and 
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out. It is very durable in water, and excellent for shingles, The 
wood is dificult to ignite, and does not flame. Value, about £8 
per ton. 

69. OoLU, from the Tluuricbisei creek, Fsseqneho river, 
where it grows plentifully in loose sandy soil, ‘The wood has a 
strong aromatic scent, is of the colour of pale cedar, and should 
he useful for drawers and shelves of wardrobes, ‘The average 
height is 9 feet, and it ean be had to square 16 to t8 inches. 
ola produces a gum whieh is burnt as incense. 


70, OnanceTree (Citrus Aurantium). Found in all the 
jsiands. A compnratively small tree, bearing the well-known 
sweet fruit, The wood ix very tough, and can be utilized as 
handles for axes, hatches, and other tools, The flowers, leaves, 
and young shoots yield am oil employed in the preparation of 
perfumery. 

71. Pakoontty from the Ttoori-bisei creek, Essequebo river, 
where it thrives best in loose sandy soil. ‘The average height is 
BO feet, and it is a tree the trunk of which is very large compared 
with its height, squaring 36 inches, free of sap. | When arrived at 
maturity. this is a very durable wood, and is used for house-fram- 
ing and many other purposes, ‘The tree produces an edible fruit 
of the size and colour of a large orange, and a yellow sappy gum 
that is considered valucless, 


72. Pimento (DPimenta vulgaris). Found in Jamaica, 
Trinidad, St. Lucia, cle, Also called Allspice, Baywood, and 
Jamaica Pepper. This tree is a species of myrtle, and grows to a 
height of 50 feet and 20 inches diameter, with a smooth brown 
tronk and shining green leaves, like those of the Bay.  Obtainnble 
in balks, 20 feet by 12 inches by 12 inches. There are two kinds 

. of the wood, black and red, and it ix employed for posts, fences, 
sleepers, and for naves and felloes of wheels, It is also sent home 
for umbrella and walking sticks. ‘The number of pimento sticks 
exported from St, Taivia reaches 35,000 per annum, Bay ram 
ia distilled from the leaves, which have a strong pleasant. smell 
and the berries are known us a spice and converted into a liqueur 
Oi] of pimento is obtained by distillation from the fruits, 


73. Pout, black or ebony (Tecoma servatifoli 
abundantly in’ ‘Uvinidad, and is one of the hardest and. Moat aes 
able woods in the colony. ‘There are two other colours, grey ani 
green. The height is from 30 to 50 feet, and 2to3 feet diameter. 


‘The wood is used for posts, etc, has a peculiar od 
a fine polish, Value ix ubout £20 per tone uO and takes 


74. Punrupnrarr (Copaifera Marti), comes from ‘Trini 
dna, and the Pomeroon river, Bridich Geiane Vend are tee aaa 
—Kooroohoorelli and Marawinaroo, ‘The bark of the latter (which 
is not s0 durable, aud ism. miore sappy wood than the former) is 


WEST INDIAN TIMBERS, 473 


used by the Indians for making canoes, or “woodskins” These 
are sometimes of Jarge size, accommodating 15 or 16 persons, 
Parple-heart ia one of the tallest forest trees, and has an average 
height of 120 feet. ‘Phere are many of the trees even 200 fect 
high, and they can he had to syunre 30 inches, free of sap. - The 
woot is of a-deep blue purpose colour, exceedingly pretty, hard, 
close-grained, durable, ani tough, 1b is durable for ornamental 
furniture, cabinets, wooden tea-trays, ete, and is adapted for 
house-framing, nill-beds, and other strneturil yurposes, on acconnt 
of its resistance to great strains, Weight, 63 Ib. per foot cube. 
£12 per ton have beon obtained for purple-heark when exported 
to the United States; usnal value £10 per ton, 


75, Prune Tren (Prunus Oceidentalis\. Native of the 
West Indies, Guatemala, and Panama, A high tree, growing to 
B feet dinmeter, with the well-known fruit. ‘The wood is of a red 
colour, resembling cedar, and is very hard and durable. Tt takes 
a fine polish, and makes heantifid flooring: also lasts’ well in 
water, and is good for piles, From the kernels an excellent 
liqueur is prepared. Weight, 66 1%. per foot cube, Crashing 
strength, 343 tons per square inch, 


76. Rep CanarCJuniperns Pirgintana). Found in a grent 
inany of the islands, A light, but dense, fine grained wood, 


obtainable in scantlings up to 12 inches hy 12 inches, Tha 
heartwood is reddish-brown, the sapwood is white, straight grained. 


and porous. It ix easily worked, shrinks little, and is durable 
when well ventilated. Useful for joinery and boarding, and hae a 

Jeacant smell, Vencils being made of if; ib is styled “ Pencil 
Undue” The tree grows in rocky soils and in dry ‘situations, and 
js closely related to the Hermuda codur (Juniperus Bermuditna). 


There is also a Red Cedar (eiew altissima), which comes 
from the Issoroore creek, Upper Pometoon river, British Guiana, 
This tree averages 100 fest in height, and can be had 40 inches 
diameter ; ib generally grows in ow sitnations in clyy soils. The 
woot is most valuable and very serviceable, anit has little sap. 


77. Rosexwuop (Dudbergia ep.\. Pound im British Hondue 
ras, St, Lucia, ete, A treo 80 to 30 feet high, and 3 feet diameter, 
with well-known rosy and dark brown coloured wool. Very 
valuable for all kinds of housework, furniture, and exbinet-tnaking, 
as it is exceedingly ornamental and takes a good polish, Weight, 
74 Ib. per foot chbe. Crushing strength, 5°71 tons per square 
inch “Owing to its weight it is difficalt to transport hy water, 
being heavier, About 200 tons are exported annually from 
British Honduras. Ziricote is a description of Rosewood, also 
fom Honduras, 


78. Sawra Manta (Calophyllum ealaba), Wound in British 
Honduras, Jamaica, ete, An’ important forest - tree, yielding 
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sevond-class’ timber.: The height is as much as 150 feet, straight 
asaship’s mast, and np tod feet diameter, The wood is very 
abundant and on that account much used for building, although 
ibis nob considered durmble. It is suitable for heavy machine 
work, and unsurpassed for shipbuilding. Shingles of an inferior 
class are split from it, the wood being hard, The seeds abun- 
dantly yield an oil for lamps. 

79, Savopia, Naseberry, or Bullet tree (Achras Sapota). 
Found in nearly all the islands. A tall fruit tree, with few 
branches and dark green ehining leaves. It grows as mach as 30 
inches. diameter and 100 feet high The wood is heavy, hard, 
darable, and dark red in colour.” There are Lwo varieties, black 
and red. Adapted for inside house work, cabinet-making, and 
furuiture, but difficult to work on account of its extreme hardness. 
Weight, 74 Ib. per foot eube, Crushing strength, 4°30 tons per 
square inch. ‘The bark and seeds lave medicinal properties. 
Owing to the great weight of the wood the logs cannot be floated 
down the rivers to the ports. If this difficulty of transportation 
is overcome, say by the introduction of railways, the wood must 
find its way to European and other markets in much larger 
shipments than is now the case. 

‘80, Satinwoon, West Inpran (Fagara flava, Ke, and Urb.) 
Found jn British Hondoras, Dominica, St. Lucia. Called satin- 
wood from its lustrous aurface, but in Dominica it is named Yellow 
Sandera, or Noyer, The tree is comparatively small, about 30 
feet high and 2 feet diameter, hut produces a fine hard wood, with 
agreeable smnell, and showing on its polished surface a beautifully 
rippled pattern, It is ‘fi levnon colour, very. pretty, and is dur- 
able in the ground. Great favourite for yeneering, panels, cabinet 
work, and furniture, but can only be procured in lengths up to 20 
feet, Weight, 60 1b, per foot cube, Crushing strength, 431 tons 
per square inch, It is worth £6 to £7 a ton, in squared logs, in 
the London market. Satinwood is reported to be plentiful in 
British Honduras, but is getting scarce in St, Lucia, 

81. Seasing Grape (Coccoloba uvifera.) Found in Jamaicay 
Trinidad, St. Lucia, ete, A crooked tree about 2 feet diameter, the 
timber of which is chicfly used for boat-building, as in the ribs of 
canoes. In Honduras it grows into a large tree. The leaves are 
very large and interspersed with red veins. The wood is hard, 
takes a fine polish, and may be employed for fancy work It 
yields an astrincent extract, and the fruit grows in clusters like 
amall grapes. Weight, 65 Ib. per foot cube. Crushing strength, 
2°51 tons per square inch. 

@2. SeEuapant, from the Moraballi ereek, Exxequebo river, 
‘This tree grows in clay and sandy soil, and has an average height 
of 90 feet. ‘The wood is used for framing pufposes, and can be 
Lad in large quantities; it will square up to 20 inches, and las 
very little sap. G ‘ : 
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> g3.° Siviarund, Ash, or Quassia (Quassia amara). 
Found in Jamaica, ‘Trinidad, St. Lucia, ete. Called Maruba in 
Grenada. A lofty tree up to 60 feet and 3 to 4 feet diameter, 
found in the deep forest. ‘The wood is bitter, and will not be 
touched by white ants or other destructive insects 5 benee it is 
liked for inside work, boards, ete. The tree likewise frrnishes 
the quassia or bitter wood of the chemists, from which eups are 
made for holding water to produce & tonic draught. The bark is 
known as the drug quassia, containing quassine, which is some- 
times employed as a substitute for quinine, ‘This bark was a 
famous Carib remedy for dysentery, 

84, Simarvra Simaruba officinalis), from the Itoori-hisci 
creek, Pssequebo river, It is plentiful throughout the colony, and 
grows toa Inrge size on sandy soil and on islands in the ri 
he average height of the tree is 90 feet, and it will square 24 
jnches. ‘The wood is of alight colour, light and close-grained, 
and is one of the most. useful for partition hoards and other inside 
house work, Wood-ants will nob eat or injure it. The back of 
the root is used medicinally in case of diarrhea,  Simarupa 
appears to be another variety of Simaruba, 


85. Sims Tr Woman's Tongue (Albizeia Lebel, 
Benth.) Found ch‘etly in Jamaica, The wood seasons, works, and 
polishes well, and is fairly durable, Tt is used for fnrniture, 
honts, sugar-eane crushers, oi] mills, pieture frames, ete. Weighs 
40 to 60 Tb, per foot cube, ‘The leaves are snid to be useful in 
ophthalmia, while the seeds are astringent and the oil extracted 
fromm them is useful in leprosy. ‘The bark is applied to injuries 
to the eye, and is employed in tanning, The gum is used to 
adulterate gum arahie in calico printing, aud in the preparation 
of gold and silver leaf cloths. 

8G. Soar Benny, or ¥avonette (Pitheoolobiam micra~ 
denivm). Found in most islands, There are two kinds—the 
Yellow Savonnette (or little leaf), and the Gray Savonnette (or 
lnrge leaf). "The berries and leaves, on account of their peculiar 
saponaceons matter, are used in washing, by pounding and rubbing 
‘on clothes, the word savonnette indicating a “washball.” The 
seeds also possess midicinal properties. 

‘The yellow savonnette is a big tree, seldom found in the 
interior. The wood is of a light brownish colour, employed for 
farnitnre, yokes, naves, felloes and boards. Weight 60 Ib. per 
foot cube. 

‘The gray savonnette is twice the size of the former, and rarely 


found near the sea. [t is used for naves and felloes of wheels. 
Weight, 54 Ib. per foot cube. 


87. Taman (Zamarindus Indien). Grows almost every 
where in the tropics, including the West Indies, It is a large 
tree, common on open plains. ‘The wood is heavy, tough, and 
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elastic, of a yellowish-white colour, with irregnlar blotches of 
purplish-brown heartwood. It is very hart and diffienlt to work, 
and is applicable for turnery, undles of axes, hoes, and other 
tools, Transverse hreaking slinin-—6-68 ewt., of a piece 1 inch 
square and 12 inches bearing. ‘he fruits have au acrid taste, and 
are made into a preserve. 


88, Tawanoneno, or Bastard Bullet tree (umirium flori= 
dundam). This tree is plentiful in British Guiana, and graws on 
sandy soil and newr swamps, but not inthem. ‘The average height 
as 90 fect, and it ean he had fo sqnare 20 inches free of sap. ‘The 
timber is useful for framing honses, wheelspokes, and many other 
purposes, and where small-sized timber is required it is superior 
to greenheart. The free produces an edible froit about the eize of. 
a grape. At the expiration of a week or ten days after cutting 
away the bark from the stem of these trees, minute fingus, 
emitting an agreeable perfume, grows upon them. This is scraped 
off and used by the Indians for scenting their bair-oil.‘Tawaronero 
produces a gum similar to bullet tree, but in inuch smaller quantity. 


89, Wananvnt, or Monkey pot (Leeythia grandiflora’, from 
the Moraballi creek, Hssequeho river, ‘There are two varieties of 
this tree, plentiful throughout, British Guiana, distingnished hy 
the size of their leaves aml the places where they grow. ‘The 
small-leaved kind grows to a large size on sand and clayey soil, and 
attains tonn average height of 100 feet. Tt can be hid to squa 
28 inches free of sap.” The broad-leaved sort grows in swampy 
places, and is a much smaller tree; its wood is not so durable as 
the small-leaved variety, It is used for farniture, honse-bnilding, 
ete., and formerly for hogshea'i staves, ‘The tree bears a nut whielt 
is sometimes eaten, and a fine vil can be extracted from the kernels, 


90. Warnarma, from the Moraballi ereok, Hsseqnebo. ‘This 
tree is n species of Cirouuhalli or Sirnaballi (Veetandra, or 
Oreodaplne). Tt is numerous abont the Essequeho and Demerara 
rivers. The average height is 90 feet, and as there is little or no 
sap, the timber can be had to syuare 20 to 28 inches. The wood 
has a strong aromatic sceut and bitter taste, and is about the best 
wood in the colony for planking vessels, For planking aud all 
other purposes of shipbuibling for which greenheart is used, this 
wood is superior, and deserves to be classed among the first-class 
woods at Lloyd's, 

91, Watnana (iperua falcata), from the Moraballi creek, 
Essequebo river, ‘The tree graws in loose, sandy soil, over exten- 
sive tracts of country, and is well-known to every one in British 
Guiana ‘There are four varieties, two of which are never used. 
From the others frames for houses are made, vat staves, paling 
staves, and especially shingles, both for coloniab use and. for 
export to the neighbouring colonies. Wallaba wood is of a deep 
red colour, hard’ and heavy, and, being impregnated with a 
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resinous oil, it is vory durable in wet sitnations ; henee tts valne 
for shingles, ‘Those trees are all pientifal, and have un average 
height of 80 feet, and can he had to square 20 inches free of sap. 
Phe scraped root of the Jtoori wallaba is used by the Indians as a 
cure for toothache. 


92, Wasana, from the same locality, but is more plentiful 
above the rapids of the Essequeho river than below. It grows om 
sandy soil, and averages 60 feet in heicht, and squares 12 inches 
free of sap. ‘The heart is exceedingly hard, heavy, and very close- 
grained, resembling ehony, ‘The sap wood, of which there is very 
Jitlle, is of a yellowish-white colour; on exposure to the weather 
it rots away from the heart rapidly, The Indians make their clubs 
from this wood. Ibis little used in the colony owing to its extreme 
hardness, but it is a fine wood for inlaying and other eahinet work. 


98. West Evptan Cenak (Cedrela odorata). ‘This tree is 
a native chielly of Mondaras, Cuba, and Jamaica, having a 
stem about 80 feet high and 4 feet diameter, or even 6 feet 
in the open, It is quick-growing, with vertical branches, the 
wood being dark, red or brown, fissile, opened-grained, but 
soft and porous, It is slightly absockeut of water, and has a 
sweet, pecntiny smell, Used for joinery, furniture, planks, and 
shingles, This cedar iv most suited for wardrobes, as its odour 
repels moths and other insects ; also consilered the best wood for 
munufacturing cigar boxes. Weight, 36 Ib, per foot eube, 
Crushing strength, 24 tons, Cedrela wood-oil is obtained from 
this tree, and (he bark yiehis a gum resembling gam arabie, got 
by making incisions. it must nol be confounded with the trae 
cedars, which sre cone-hearing trees inhabiting temperate regions, 
About 150,000 feet are annually exported from British Honduras, 
and the logs are 3 to 4 feet square, 


94. Winstiine Pine (Casuarina equiseifolia)., Found in 
Jamaica, Trinidat, St. Lucia, etc. Also called Horsetail tree, 
from its likeness to a gigantic horsetail, and is a naturalised 
Leefwood tres from Australin, In St. Lucia it is termed Filaro, 
Which is probably the patois corruption for the French jlurdean, 
A sapling—a reference that may be justified by “the light 
appearance of the tree. ‘The whistling pine is tall, straight, and 
slender, with a diameter of 12 to 18 inches, and growing to 60 or 
80 fvet high. Tt has the appearance of a fir, with small feathery 
branches, and from its sombre look it is sometimes planted in 
cemeteries, The wood is red colour, resembling bref, and is 
extremely hard, tough, durable, and adapted for scaffold posts and 
masts ; heing heavy it is valued for steam-engines, ete, Scems to 
coppice weil, and $3 an important tree for fuel, ‘The bark is 
astringent, and is useful in diarrhoea and dysentery. 


95, Wuitee Croan (Myristica sp.), from the Itoori-hisei 
creek, Eseecjnebo river, and also from Trinidad, St Larcin, ete. 3 


is cailed Warikari in British Guiana, and Poirer in St. Lucia, 1b 
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grows plentifally in wet places, especially in the swamps up the 
Tamnha canal, leading into Georgetown, Demerara, ‘The height 
is about 60 feet, with buttressed base, the diameter being 6 feet 
jn the forest, but the ordinary section is 12 to 18 inches. The 
wvood is white, has a pleasnnt smell, and is of pretty texture. It 
is hard, heavy, and close-yrained, very durable under ground, 
but splits on exposure to the sun. It is well suited for piles, 
foundations, posts, jetties, and for any water work ; and makes 
yood yokes, bourds, and shingles, and has proved to he especially 
cuited for piles, as, if the portion between high and low water be 
protected, the wood will last in xen-water @ long titne j in this 
Tespect: it is more durable than greenheart, ‘The logs, however, 
are dificult to get quite straight. Piles can be had up to 40 feet 
Jong, and 10 inches diameter.” ‘Chongh white cedar lasts well in 
ontaide work or wheaswholly immersed in water, it will not 
Withstand moist places, such as at the junction of the ground and 
air or between wind and water. Weight, 50 Ib. per foot eube, 
‘The ashes of the hark are employed by the Caribs as a cure for 
dropsy. 

96, Witp Guava, from the upper Essequebo river, ‘The 
tree grows best in rocky soil, and there are four varieties, The 
wood is little known, but where alight, tough, and close-grained 
timber is desirable, wild guava should answer admirably. Ita 
average height is 60 feet, aul it will square 10 inches. The bark 
is a powerful astringent. 

97. Yacca (Podocarprs coriuceus), Found in Jamaica, or 
the Blue Mountains, The tree is abont 50 feet high and 18 
inches diameter, the wool being highly prized and ornamental, 
and inuch used in furniture and cabinet work. The planks are 
beautifully marked, and are employed in the interior finishings of 
dwelling-lonses. Weight, 47 lb. per foot cube. Crushing 
strength, 2°39 tons per square inch. 

98. Yxitow Cinovasatt, or Sirua-balli, from the Arouapia- 
kooroo creek, Pomeroon river, British Guiana, The tree grows to 
a large size in loose sandy soil, but it is dificult to procure aver 
12 inches square free of sap; the average height is 60 feet. ‘he 
wood is light, of a bright yellow colour, and strong aromatic scent, 
and is used principally for planking boats; when free of sap it is 
most durable. ‘The bark is useful for tanning. 

99. YevLow Sanvers, or Yellow Wood (Nanthozylum clava 
Heroulis), §s found in tmost of the islands. It is called Prickly 
Yellow in Jamaica, and Yellow Hercules in Grenada. ‘There 
are two kinds, known by the colour of the hark—the bl 
and the brown (this latter is sometimes mistakenly called white). 
‘The bleck has short prickles and thick dark leaves, while the 
brown has very pointed prickles and light greens yellow leaves, 
It might therefore he termed Prickly trae, the French appellation, 
of LEpiueux, by which it is kuown in St. Lucia, signifying 
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thorny.” The tree is about 40 feet high, and logs can be had a 
foot square. ‘The wood is of a light yellow colour, of fine and even 
grain, and is employeil for furnilure, house work fence posts, and 
almost every purpose. It is not considered durable for outyide 
work, ‘Lhe wood with the black bark is superior. Weight, 52 Ib. 
per foot cube, Crashing strenyth, 1°77 tons per square inch. ‘The 
hark is considered a powerful stimulant and febrifuges it is 
likewise used as a cure for rheumatism. 


There is also another Yellow Sanders (Bucida capitatu), 
alternatively named Wild Olive, or Negresse, ‘This tree is 30 to 
60 feet high and up to 4 feet diameter, with roundish leaves 
The wood is of a light yellow colour with satin raining, and ia 
much prized in eabinet work, where it sets off dark woods, It 
saws freely, makes a beautifal bonrd, and-takes a high polish, 


100. Yoxe .Wuon, Mast Wood, or French Oak (Catalpa 
longisrima), a native of Mayti, Jamaica, Trinidad, St, ‘Thomas, 
ete, It isa tall, hantsome tree, about 20 feet high, and 3 feet 
diameter, and is rarely found above an elevation of a thousand 
feet, ‘The wood is ‘light brownish-grey, with eross stripes of 
a darker colour, and somewhat resembles walnut. It is one of 
the most useful and hest of timbers for baards and. seantlings, 
very durable, and uot too hard for general parposes. Weight, 
70°Ib, per foot cube. Crushing strength, 2u9 tons per square 
ineh, 


Revenencrs.—Specimens of West Indian woods were sent to 
the Colonial and Indian Exhibition of 1886, and were then per- 
manently housed in the Innperial Institute, where they may now 
be seen. Lists of many Colonial woods appeared in the handbook 
of that Exhibition “A large catalogue with the names of 169 
trees of Dominica, was compiled by the lute Dr. John Imray of 
that Ishind, and appeared in the Technoloyiet of June, 18623 the 
samples which accompanied it are now in the Kew Museum, 
‘This collection was sent to the great Exhibition of 1862, and 
obtained the award of a bronze medal. A good catalogue of 63 
woods of British Guiana was likewise prepared by Mr. Michael 
MeTurk for the: Local and Paris International Extibitions of 
1878. A list of 75 trees of St. Lucia, with full deseriptions and 


naan, waa compiled hy the present author az a portion of his book 
on Siguildiag in St. bucia,! pabtished in 1808" 


‘The following references may be useful to. those who 
like additional information +— monid 


Jounal of the Institute of Jamaica for July, 1896. Pri 
ls. The London agents are if. Sotheran and co, 140 eee 
We. this istue of the foregoing journal gives a summary of 
ests of 22 specimens of Jamaicun timbers seub to the Li i 

Institate, with some useful remarks. 1 - aepl cel 
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Beonomie Plants, being an Indes to the Feonemie Products 
of the vegetable kingdom in Jamaica. Ry Win. Faweett, 1se., 
Flat, Director of Public Gardens, damaica. Pablished in’ 1891, 
from’ the Government: Printing. Establishment, 79 Duke-Street, 
Kingston, Jamaica. ‘This pamphlet gives good and fall descrip 
tions of many Jamaican trees. 

The timbers of Jumaica, by Won. W. B, Espent.’ A paper 
published by the Institute of Jamaica, in 1881, Drie, Gd. 
London agents, H. Sotheran and Co, 140 Strand. 

Jamaica at the Royal Jubilee Exhibition, Liverpool, 1887. 
By ©. Washington Eves. Spottiswoode and Co, London. A 
book with 91 pages. 

Report on Forest Conservation for Trinilad, by J. Wt, Mart, 
¥.L.8) May 1891. Waterlow and Sons, London. 

The Colony of British Honduras, by D. Morris, wa. Ee 
Stanford, 55, Charing- London, 

Building in St Lucia, by J.T. Rea, 68.0, MaRLAL, Sur 
¥eyor, War Department. Published in. 1898 by R. Carruthers 
& Nonx, Courier Oflive, Tnverness. Price, 28. bd. Contains full 
descriptions and uses of 75 tiees of St, Lucia, 

Handbooks of the various West Indian Colonies, published 
Jocally. 


Various other compilations on West Iniian timbers have 
heen made, but these are Jittle known and nol always easy to 
obtain. 


A Forest Officer and « Sportsman. 

‘The following is a cutting from the Moraing Posts— : 

« AN Madian Forest Officer, at prosenton furlough in England, 
is in exceptional position to OFFER prospects of urge and small 
GAME SHOOTING to One or Two Gentlemen on his returns 
references indispensable + communications strictly confidential — 
Address Tectona, 796, “ Morning Post” office, Strand, W.C." 

‘To saythe least of it, 1 think it will hardly commend itself 
to most Forest, Officers, 

LFS 


[We would diaw advertiser’ attention to Section 74 of the Indian 
Forest Act—Hux Fn] : 


Manual of Indian Timbers. 
. We understand that the new edition of Mr. Gamble’s 
Manual of Indian Timbers will be published, during this month 
by Messrs. Sampson Low, Marston & Co,, Fetter law, London, E.C. 
The price of the volume ‘is 188. and it can he procured from 
the publishers. : . : 


